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<fyB I J (5^i OjD^ J* jl***** a^)I cJi S-s^i ^*^l ciJjll JUj 

uy J&il i^LJjVl j-p uu&jj L$*s>\y* d%b->j cjjJajJl 
i^jiJlj 3«?kvlj itjj^^l Jl 4^f ^yaw e+*srJJij .S^juI oLLJUjIj i^j^ljul 
Wj^lj V^lj ^t^l^lj ^o^lj ^M^'j M^Wlj £*-!L~tfVlj i*jLk*Vlj 



t^J I ^^J I <U I 



A I II 






jLcl cA**2 jl Col t <d)l ^?-j JbJbj jli-l ^£y ^Jl 4~jjjI JLSld . ji Jib 4oUil OlLJiJl p Ijj! jSj j*>L>I 
&J?j j$J t p Ijl?- ij#tgJb hJsJ\ oiAjLgi?! dbJiJj .aIp 1 40 Juw dLiJl J *^pjSj Jl jl j*ildl j^ JuJudl 
obs" ZAjb *^J j£c tsl^i j* j^a^I Uj . k&U Sjjj^ j*)U! jSO 4^1 1 ioJ^-l oJia L^jSj . &UJJ 4^ ^Wj 

4JLcVl olpj^ji I cJaJjil Ju^wol Jij . ^sSol o Ju* ajj£ U Ubcw ^j c I#p 4j>sJI ^^^J <.£>>■ I && DLaj 
^r JlS <d5l OUU &bdJ OlPj^^il Kj . Igj J^a3Ij <ilJl Obi *Lu Jl j*>U! SjPJu jr^Sol jljiJl Obi ja t*?g J 
j^-jll ojLoVl Ul . frljiJl J^ap Jl lgJj*2j **c v^-^l oU*>Ip ^l jl dLili i^ji ^l ?&~j V J$wj Ia^*> 
j^-^l I j jSjl I ^j^Jl IJtA J^aijj • &>£H ^^jSjI oJifc *^i j^ *lj£Jl j>j; j^ Ia^J aJI^uJJ jJLJlj ^yuJaJlj 
Ojjjib jjJdljl&l JOj^jcj jjJJI ^j ((tolgj ^SJJb Ijij obs' ))£bli)l &jiil ^^0l oJa Js> J^ku <Gl9 

.IajISoI o^tjku*j Vj ^sSol oJia JlAij^i^r ^l Jplii-I j^ Lit I 
r,y£y* Jj>j jl r«-Ui> L^J Ld *aSjAs ItfAji *-$^£ *lj£Jl jl Us" ^^i ^^^l ciJjll ^*-rj ^bSJl IJia 
jj^uo L^jw SiL&uoVl (jtJjji jj JJl s-lyDl j^a **j£ J ^sxJl oJa Ss-I^S jLj dJbJjj ^jli jaJ\^^ 4wJU- <toJi?- 

. p j^^lb 4iUdl cJjL^Jlj jlSsd*>lJ *4^M ^^ j^ (^ * ***** 

Lbs' Jjbj ja JT jldbij tuLf JT^bJ- J^y-^l Joijll^sS' jp J^yu^L^VL^oLwol 13Laj 
j^Ua* Uajl iiLsA jl /^jyij .<up LJIxj jIj j^ ^JjI OjJLiVI j*^Ay Sj^S' Lg' ULa jl ^jy c-^Jl oJia j^ 

'L~a Ol?-Uajl j^j L^jAlji 4^2?&JjjlSol j^ ^>*-^l Oliijil j^a*} J<Uji^UajU^sSol ola jlji^UiJ jJ 

•o-yij i)j£jjl jlj uui^l jl jpjj ji\ 4^UI 



JtfjLld 



^L*)L%j| <U£"jl*U£b lJU OLJLidl Jjj (J^jSmiI 4*al?- J jtuojL^o 4*al^- Jub^fl j*ij^ cSjiJl J^jJ&lj 

oL?-jJjjiJj^?I *« Sj^iLil lgjl£*>U) j^y^j ^LujjIjjI jo^-Jj ^j$\ <C>ub& jj^jLa s^lS" ^^^ Ojj La . <LjJJIj 
jixil Ujb- jjilil Ov*~l) S^dj^ is£* (3 LgPH j "OjjLa" ^/^l j^ cjl*u*il jl ^^d&l *-*>*^l Jj^i 

VLM IJia J><wi<: c-^Ol aJu* Igjj^ jdl ^Ull blZj^ y*j£ J$*>U)I J& ^j^\ f\£-\j4&i Ujvj c^U-Vlj 
.(jwJl it\p~ja aJLoj <uU <dbl ( JU^ Iju^LJ jIj ckjL^Jl <w*s£)I^-I yt e^\ jljiil J I Jl <£j~$\ f^-\ jy^j 
LgJp ajij jdl n^ljll JT Jlkjjj^j^lj&al^Vl j^^lu^J J^iJia^l^l^jiuJljoTjiJl *>£ Jj 
43lJLal jp J*>IpI &b: *u£" tojQA ^JUl rl^-l lia^rpuj cSjy^l jj^-l id^ 4) Jj£d cjjJdJ 4joUll OlSjW 

.aJia 

.y-Vl ajJlj ^Vl ^>rjJlj ^UVl oIpj*£jLU j&tdlj 
jl l/d&l j^j cl^Jj^l Jl JugJl j^ J££ s-ljiil j^ &u»»lj 4?tjijJJ Sj^S' 4wJt>.tj -c^o JjjIa twUS' *u£ 
4Jll^Mj bjJ&y\j ^L*jji)l jl Afg' j£*j C~o^-jJ *\£j ^UL-^jj Jrdjl^lj 4-^*ij_Jlj I*LJj-jj L - ^ JjJjl 

.V»JjJD^Mj voj^Jlj 4JLnlj ^yOlj 4jOj^Ij 4JUjLtjJ|j 
Jf~Jl c-^Lo^li c<ju«i^l cjLcl kj&J c^JLsL jU^I Jl uywjil j^P SjPO J LgjJjli c r ^0l a ia cu~jI JlaJ 
^1 Jp L^cuA\ jj* .££jL&l ^Jp Jj^oaJIj *j»j**J I jjjU) I J&j^wia Is^jLj Jjibo c-^^xJl o Ja <u ^u^j ^*^Jl ^"^^J 
Ji?-I ^jij -^i^^l 4i-JliJl c, Ijj I j^ c, jj ^V li^yw ^j jl ^JL?- j£^«? La I j^sj: ^ij j tw^u^Jl dJia Ijij ^jli 
.L^»iL(l j^ Oli^Jiil dilj uu^j ^^0l dJia jV ccu?a <Jb\£ $&* j* ^^ Jj^e-^ cL^p & liJJl ^I^J J^^l 
•^PH OjjLa c-^T j| ^j*j UaiJlj ajJl c**^-^ ^i <d)l ^J^J 0^^^ Jj^ ^1 C-> Ls»-jJ^j» Jj» V 1 a^>- jj 
ja (w^Jl a Ja jJJ frljj ja c-Jl^Jl ^jAaj ^Ap-j+e&j jljiJl iu£?- j^ SJ^u*^ j^jL^a^-l o Aa jl dLi V 

*i? Aj\ Js> Sj*>lP co^-UJl jl 4*U^Jl J^^^Jj c<dJl Jl Jj^^Jb rt^fcsAJl JjJfiJl JP Jj^j jjJjl dkJjl 4aJl?- 

.dJia 4~g' jJti s-\ja ja ^^U ^j Jui J&-ji 

. j^iJ jJLflj *i? 4aJl?- Jj^Jlflj cAJL3 4jO^*)I Jj^ jj /%-aJuijjj 
^ji Jl jLJVl ij&j i£j\&\ jai J J^jJ^S\ ja \*y jUj jJl c-^Ol J^Uj^^j c^y-l 4^r ja 

i I4J I «^I^J| J^i c-U^Jl dJia Ul cJL^i-lj cJjJJ ^u^ia cj^Ul Ojii j^ iijSwJl A?-ljl Jyjj *^J cVT^JjJ Jul 
a^A)I j*j^jj ji^Jl 4CJA ja -fi^o JjjlA *w^XJ JU?-jJl ^3 JL^Jl jl (£ji jl ^'^^ dJbJb dJLij j^j c<tJl jA-j 



.iJLJ^I 



h^j Vl cu~J life Lajj J ^^^l 11a)I LfJx^ jdl Olplj^aJlj 4L*Jl flU-l jl Jl SjU^I ja Ju V 

jUvl gjp jl s^jaJU vl ^^uj jj I ifej cSjilSol oLr^jjjju^l j*j ^j^Jlj ujs^-1 4il jjo jp *\jcjy\ 
.ljja*o L) JjSuJ JjSoI jfJl^-U Lf^^P jdl 4Jljiil ajIjJJIj *JiJl Jl 4?-j^lj c^LUall «aLU dilj j£ J^U 

Jm^ ^ jj ...Vlj 45b I J* JU ^ c-^-lj £Jtjb cjUJlJlj aL*dJl kjlfe j*J <U jw jdlj 4jOj&I lUll &b- Jj^kJbj 

.c-wiUll cJyl J 

Vj^Jl jljiil If? JiPj <^Jl S^buJlj JjaJIj *%*Jl l$)*>l?- j^ jjjJ^Ol jjiJl c-^aJs j£«im» ^)l 4JL^Jl 
JlaJl Jp ^Lwu j j 1 aJ 1 l^j^r- ^dl Ojlj^Ol c^Jj^lj k*j&\ cJu*U-l ^Jj^lil alkJl :c-il&l JLpI j++£j 

t&Ut»jjl J 4*^-1 JLJl cOLftjVl j^aijJ A%*>^l c^JiUJl :4wUjjljJb 4jj*Jdl VT^JjjJU Vl cji^a^l JUP 4*£j*Jjl 

:jlk«iJl -*>L*> *3 _ 2_ 1 OlPj-^ll cjljJJl a-J cC^oj-S'jJj-gJl dol^?-*ljj coLaj^l dolj^-*ljj 
jLfJl c^->U^?l Jj^ ^JjUI ^^?1 i ijjkd I c-jifl cjjkJl4PJi?-c4lJl JJ4^j oyUl ,2_1 JjU?- vJUj^Jl 

4Jbl jbxP-j c^JJl j-m2aJ1 cciUojJi ^l c^j* ^jJl c<jUjjk^l Jp 4^Jb ObL?-j ^\j~» Jij^ Jjjk^l 4j^kj 

r-^j ^yj^\ JJu c4A«kJl J^o.MarJl cJIaJI frje jljittl til*)! life SL>- 4Xfl?- cjlSCa K J^da*)! 4 jljJVl J 

S^w cjJLdil 4Xfl?-j ijl^-l c Lfebfi^ ^ cJjSOl jU- c*A*9 OljU J3 4jJU)j^J| tjljJ-l ilP J DjJLjl j* 4ajIj 
tO^&AJl (j S^saII cOIjLJI <j JjJi-l S^t*a c <^y^l cJ ^r?^! 4 l^^I j^*^ «j?«w c^Ji-l <J S^saII cSjiJl 
J* 4JUL0 cXJi-l JjjaJJI cSL^sJb ^^M^l J^*^^ c4U<uJl J S^sAll c UaJI L^sJ J S^saII c4^j*J| J o^sAll 

. DNAjlj^ol <.i?jjj^\ js^saII L^y&S s-^Tj^I Jftlj-^i-l S^saII c4Jbl jjy^ J^^ coI^saII 

-IgJwO c^tAJl OlijJ^I cjljJ-l iU- j^Jb-j cJj^Ol J^j C 4jbl ji?- OljiJSA* iJlilp^C^J^Ol C^^J 

cJ^Jl cjlAMaJldbliJL^ilU-cJ^I JfllaJl SLj?- J4PL» 24 tjLJVl *^r jolj^dl ,2-1 JLlI Jflk3l 

.j^i^biJl :S^il j^Jhl 5b cjUjb <uJ>- ^j J^tJl 
4i*>l^^l ^l i jljill J 4V*»L*i^l *->feUll :4J IjS OlPj^j^ Jjbj ^Jl ^j^-Vl c-JlSol JUpI j.o.^tjj 
j4Jb-j^Jl a-aJI i&i-l :<ju«>JtJ (^2^1 ^jlil caJaU-I A^^^^t-a ,3-2-1 jLc)U a^j^ *^i cjTjiJl J 

ajLi^j! ^Lj c4Jbl *lwl ijdidl jlj^i cjTjiil j ij&\&\ i^p^ l&\ u^> j Sjijs^Jl cjljiil a^U- cjTjiJl 

: jJUil jLJ^I jJLP cj^»^l 4S"yta cjUl O^y cjTjiJl j^ ObL?-j cjljiil J 4w*>Lo^l (^^l cjTjiil J^J^l^lj 
cl Jul j*uj V cC^aJI ajj cjljiil J l^^I V^fel tjljiil J S*>ts<aJl cjLkJJl ^rj^j t LaU-l jjO t^Lujil .jlk^'Jl 
^V cjljiil JA 4alP ^JjIao cjljiil J^TW^I Vwfel c^JLfeU-l A<k^ J jLJ^I 4ws<2?b*£ t4w»^l jljiil aI^-I 

tOl ^j**s> ^A\ cjiSol ^jjlr c^l V^ cO^i^l 4^?-j cULij Jjij tUja jl Li t Ul^dl jU^I c4>fel^Jlji^0l 
a*>Uo^l L^J ^yu ^l oUlj^Vl cJuojj iLojJia ,3-2-1 <d)l oUU?- j^ 4Pj^cjTjiJl JSIJ-I J JUi-l 

J Jl^ 4JIJ| cjTjiJljIj^l jO*j cjTjiJl Jj^JIj^ji ciJ-sT cdJL^J p JL^sJ bll c4Jbl A^pUl Vwfel c^tjbJl^jP 

.jljiJl Jl Jja^u^j jjJlJI dkJjl cjljiil J JjuOlj^rw^l cjl^ JT 
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^jjl ^4J| *lj$j| jJLAa ^ OUUlj .jLJVl iaJL^ Jbu 4JL1I 

1^2jU^uj uitJl 4J j Ijj J aJ&LJj ^JaJl ulJsju ^As> Lo-aJj 
^M\ (£^3 ^bu <dJl *Jp <c^ OL^j^I <La£ aLq 1 ljlZ&j oj^ua 

^jj .3^L*| 4Jbt^ <Uo^j lC^ £^A£ ^yj c ^6^ ^J*^" *^ <ji^ 
,jjl OljLjl JA h.H r,JJ L J % $\ OjJS> (CJ*** i^lj^ *-3 i 0*^1 Jb- 

ru^l Obtj^M aJlgJk^j JlosJl ilP ojjj^l idai^M a Jlfc dike 
jl *.^i) jl L^wo^ 7V*^t I^^J .SjN^aJl ^ISj^Jl J ^J^- cjl£a 
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^H Ojjt* 



JbA\ Jjcj ^jj| oLJVli .£*&Mj JaaJI o^ij Obj^-jll ji^aJl <^H dttij .lib) 
Jl &L?J lZjA} o^JfcjJl L*£ ^Jl juljjttl fcozr +4AJ iois^lj LteSl o^ka tiy- U jl 

Jlp JjJ^y-l oLajLs'jJL^ Jj jLJ^M j)L^ JJL?-jJObTi3La jb<dJl u^^j .^UJ&^Jl 

: Jbu <uyi J US' af^rj 

L^Lidlj £>~r^M *U-*o^M jLj^^l j^y J JjJL^uo obSol I JLgJ jt-^JfrljJ JL^-j 

:£JbJl f>j&\ &\jZl\ ObSf *J-I - iUdl 
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iajuhll JjJJlj cL>jij UgJLs" ij^Jl &r^- j* <Jo*^ ^j^\ Zj<z£> 
j&\ 4$ Ik) I aJu* jj>>^ <£/£ jdl Ob*jVl Jip 4b Ik AJL* Jej^aj 

dike oULJl £1 rt-s^lj 4JL&Jlo &L&- ^^^k Ob*j^M a ia Jj 
I Jut Jip jlkjj .j^wJl ja J?\j j&\ iSlkJl ji^t^J *>UU* LoLkJ 
b^b alkdl I Jut Jj^d J^ ObLJlj rjyM J£*dl" alkdl 

.4jU^ 4$ Ik Jl ij^wwJl 4$(k!l J^pt^ t^L/tfl *l^Vl ^IJl^- ^b 
,JIj ,jdl ^woLo^l *li*jl j^La* jJ*j&JU OljJL*Jfcj-Jj_£jlj 
aA£ /AriJ .OjJiLa J^P jl OjJiLa ^Ij^o *L?-^M l£j £jl*UJl 4?-U-l 
J^i c ^Uaj( ju* J^ Jj^a^ii kfli ObLJl JIp ^ixdb ^li^Vl 
JV ciJljJ-l iip^l JJij-k j-£ jLJ>l Jjl^L^jj jS^iSLkJl 
*Lp^li J tell u*> JIpj .obLJl aJu* Jlp ^J^cj Lsijl obljJ-l 

c^j^iil Lio^Jl ijijp J& ^uuUl 4lSlkjl al*^uob iJljAJ*^^ 

jl j^-b oUpvI jrb ^Jl *L*Vli dbJuj .oUI j s^jil 
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OLJ^I Jl Jtdbj jljsj^-l &*^j1 Jj Obji-I aJu* Jip ^j^ ^dl 4$ Ik) I Li; +* dbJuj 
Jl L^aj oGUI jl j^-JJl j* cJL^j ^Jl 2S Ik) I aJu* J^-Li jljJ-l t jla JIp ^ ixa ^Jul 

aJia td Lia cUijI Vj^l ^^" Jl^aJL^uJ ^dl ^Ijll *k*a L? kid iJLP^I c~«Jj 
(t^iSlj JjjU'j ^jJli Jl&l J*~o ^j . J>All J^Jl Jjijk jP L5 iuJ ^dl 4d(k!l 
U^dl Jj^k jp I4J i^ujJJl 4$ Ik! I jij^xjc jlj J^ 4dlkb j^La* ^ft ^/VjjkJl jUilj 
Jj U^k) lij |^"j •Sj&jG' <uJL^uJ ^Jjl l^JJ-I ^ Ulm J^ku <u»ii ^^iJl a (.J>y&\ 
J>yjti\ Liooll jlj^ol uuixfl .LjL?- J (VJ^J' J*^d' i^l ^J^ (%-£& kii aljll oJia 
jLdl I Ju* ^ lilj .*U1a!I J| i~Jb Ijl^ ^ IJUaII aJu* J iwlSol OLrSfl jl§kjj 
j^ S^Ufcu-o^Mj jj^aJl j—^"l <J^ ^wJsJl ^jl>° J*>l*uolj *IJ£Jl -.bdl o^Uj L& J^SL^J 
|JL^- ojyUaJl 0*^1 A^waJj o Jb jJr\ 4ij^l jiJ^J L^bj^a ( J[p| J i^ujJJl 4$lkJl 

.4&li 4Pj^j ij^wJl iiSlkJb Uaj ^dl 
4JL^ C~~J ^>Ail J^dl JP OU^Ua JA bJbl C^ U jl Jl SjLSVl jJl£ J$0j 
dlii *S>jj .4jbU>u*ilj^j*aJl U^lj^ V^^liJlkil Jj*u^l Jidl -bd^ JIaj 
aLJ jJj .^j *^j LgJ Lap V ^1 SSjjJl Jl i^Jb iUJLl iLg^o XJLp ^>a1I J^dl Jl9 

j&- ojjkdl L^^i^S^dlj Ji^lj J^Jl <uJd ^Jdl jLJ^fl ^ku^j ^f J&- J coL?tP^I 
jj^aS^^I *>0 ObLdl c^br j^ ^ijUJol XJUaII oJubj .AlkJl IJub Jdij aLaII jVl 
frlilj J^j^xJl Jl^-S'I ^JIj j^^^Jl d]>j btuAa jLS'j .J*^l ^J aJ cuib>- ajji JjI Juw 

jbJ- Jbu <dJli .o^Ljv *Jft*Jl JUJl ^i 4lll cikl 4^wd dJlii K .dbi j^ ^^Jj IjyuiJ 
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J>y&\ L£o^Jl : s\j*£^-\ oj^sjdl 













Ov^fjVl 2*i^^g\ J$ jy^, ^ 




lA 



j^j^l J SLM djfij j&\ Jul Kj .CmJ^- j$J (J*t ^ bjfi^ ^ 3^ ^ 
cObj&Jl Aj^!"J J^Jl Aj^M -O^V A* ^-*^V £<w*>ta ^<gi cJutll J^-l iJlfc &**J O^ 
^Lki *a *kjl>U Ul oJL^l^ll Sjjjl L^I^jjJJ ^1 Objj^SO^I jl *U^jl jolj^l j^ 

■j^l JLjS' J' f^ iJUiCa Jlj^-I jLsTjl 
JjjUl *~J OLdl b^j .JpUttl |e^!l lift J 4aU* &l£a 4J Jy&\ \~*A\ &\ 

Jiwj cj^wJl «j^ j^IaJ^-U^jI SlkJb^ljll ai&c^b^l ai&j .UUb I^j> Jl5j oj jlao 
ola j* ib-^a K Jj .iJiP^I jjjSo ja lfr£j ojj«0 J iaflll aljll aifc *o£ dJbi 
a11&J| lJufcj .&X!l jpli IkJa^jj Ujj *>Up £3La jl Ja*-^ La \jt\jj^^\ ^Jl J^ljll 
oJjlil La**^- *^£ Jij coL^I jJUa^^a Sjjill 4^ubu ObLJl J^j^jl! ob>tP^Jj^ll 

.jLJVl 
JjSy j^j^l J *lj*ai-l ObLJl *a JUj^Jl ^y^wJl $lk al^Jli J~o UJ blj US' 

Jac LJLoa alki ir 6 ^ ^b *L?-^M /***■?" j jLJ^M Jjjj jLd^-l jj^jj -^L^" ilL^lj^ 
:Jbu4jy JjT^ll Jpj^>>l I^JjwIoij .j^j^l Jl oljLwJl j* 

( 24 :L-o ) ^ i^Jb 

Ijftft j| 4bl g tf£ yjvlj ;UiJl # ^ji ^j ***** |4 '#1 H &*f > 

j* Ujuj ci^L?- &j* Jlp jLJ^M oJijIil jL?- *JJi£ *~aaj Slk *k£ OLJ K jl 
jljj*^lj .^^^wwJlj ^UIj ^Ij^Jl J> iillSo Lgiilj I^jJj^UaIIjnS'I aJl^uJj cl^ii *U& 



,9 



J>y&\ JeU^I : Aj^-\ Sj^udl 



jJla* LgJ^J a L^kjIjj l^Jftj ^gi oULJlj ijU-iol oULxJl aJu* Jj &L?j .*IJt*Jl 
cu^tJl LijjIjj^iaUJl 4*~kJl J JP^I (tt^-^1 Jj^kJl <-~*ij .uybli JU^rj & Iju^ 
OjSo Io^jj c^>iJl J<^l £^rj <pja£ J^ Lajlj^rl cil^- ^1 ^ I ^ j *^ I J^bS J 
C~*Jj i& I j ^o-^j Jjij Uij I cJU?- J^S £JL*Jl o A^j ajiS ,jdl /fkjl ^^r ji ik?-^la Lx£ 

4*~£J b£cj .£Sjj J^ J>-b ^Jj^ii ^ UlSc* -bal alkj j^wol Jiilj .A^JaPj 4JL1I jU- 
Vj^l oLsH J 4^JL?^uJ Lc 4^wJ> ol*Uc iSj^Jl J^-b is^l> iijfej J^ ^1 0ULS0I 
LaUl Jl4 LftJ>^ Jju4$jj$\ 2\*j\ qP&Jj UJUPj .n^jl Oj>*aj alkdl IJU* ^i) <^<^bj 

jUu &*>Ip J> Uaj j$\ 4*0 1£- 1 OLIUaJLI 

JUaJb U^oj* Ul Uwxdj oLJLaJl 

JjtsJl JL^JLJ Uk)j ci^kjJl JU^jJ ^^Jl 
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i^H^JJ 



lA 




oGUl oiUr .^jVl ^S^jirjil 



J 4^-ba I *2g ^JJl gull £0>>J V^^' OlJb-jJb aU-I o^Ul Us^jj j^ jSlc iSLjJl 
Ji cj'jj*^' J 2?*' <£^ *\*&\ ^^jk f>2ji ^y-l V-b j^j V-b j* Ji^l Jl OLJl 

• jljj^l dlurj ^j^j S/*-^l J j£>$Jl &ak# <u *^ cJ^Jl J *j& Lj 
dUb IgJp &j& j$\ j^Ij6\j jLJVl L&JLt^j ^1 ^Uli clJl?- Jjjb>- *-*<w2j IJU* 
Lg^y Lai** LSwu l&jUJl *jj Vt^aJl I^jL^oJ^j ( «jj ...jj*Jt-lj -SjupVI ) ^Lil 
.oJL?-lj Z*&s Jv&-\£-\ <jyU& ,Jb Jjjl^- *-***&* ^rj^ ObLJl fj Ul .j^^\ j»£aJ| <j£ 







■* 




^JJ ^ J^ ^J (J*\ Jl^^l J J^^ ^-^ J^ .o^jJbijNP 

j^ju* 4J ^waj JIp ^j^- LaJi4 rj^l J* ^bLJl J'jJ' 4>° 

iyj> Liu^wJ &j^*a iJjjJl <J&iS J I S-^THl ^^ J*?** (J^J 
j^l^- /U^J <j l)J& J I ^r^H <&JJ$\ j&J ^jZ*-*** /J^L} ^^wJl 

ibSol 4§jjj jl 4^s^oj o^»tJJl 5Sjj <uJ^i cit^Jl sift Js> <Jii& 

Ij^Svd .Sjjjl ali *IjX*oV ijjj^ill 4aj*>Ul i^Jl JP 1^3 Lkaji 
.ibSOl ilijj l^^a5 dj^tj l*Jc£> O JL?u liU iki- 
jA ilU-l aift J 4Ui Jycj Uj c^tjjj SSj^Jl ^jla^ ^JaiU 

. L^Jl^i-l j^ Ui*^ *b^u Vl <-UftPb &b&l Jjjj c r waj 
*b*u^M j^ <jyw jji ^Jlp Jjljj*^ Jj& J » S-^^l IJ^Aj 
j* Sal&u^l j^ ^3 ' J J *^ ' J& j^ St* ^Lj^j .iftStS <JaiS L ^- 
Igjtj J (^^^1 JL>*^ ^J^JJ i-oJU L^ijJj jj*j ^^uj-JJl <j-s^ 
ji oj^JJl aiftj .£Ja**^jl ojna*£J| jl "l^jj^L*" /**-**-l c£*^J 
-^tl ^^"1 oljyui Uiil £JLaj .oLJb l^JUaSj 3&jjl\ ul&vj: 
*j* ojyuill aiftj c4$jjJl rJfi^o Jp jJ^ujj 4 Ja»wojJ I ojyuill ^>a 

cJkj ^JJl *L*J^I (Jut Js> ^p^ V dlOPL j^jVl ai* 4^-j 






J>y&\ J<~^! : t\jJ&-\ ljp**l\ 





afc^^lo&UldbJ^jx^^ 



\ 



.^li-l ^.jo.^l lift JtftQj If^^j jljjVl iJjJb {^ UJUP 



.Ad^Uail Jijk jP *llaJl I Ju* K jjjSo &Jl j£c ^ JbJbj c LSC^gJl Ugfej; >jL~> ^JUl 

.iisJi^ i*lp^ i&J Jr^ ^1 OljycJJl Jip Uojjia jiUi 4*]fiiS <uJJ iSj^il oj 

h^tjj js L^jj ialpo £JLa 0*^ SSj^jI Jl i^Jb J^wo IJu&j .j&? jl^- ^^b L^8^Jl 
.i^wjjjl iolpjul aJu* j* li*>Uail \4jk\J0\ JjJ^j ^y-li^y oUUoj aSjijJI 
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dJL*c UJUP :JbJl Jl&l J^ j* ojj^aJl c^jij j£cj jfcM L&Jl abj* bl&l Jj 

.SidUaLl JJj 

U j^j»- Jai jl jSlc L&j Y&^La* IjLmj *^j Luc j^j *^ UL I^pU^U cOLJLlI JjSo jl 
Jj (jOlill jjJLa J 7t*£\j j& Us"j c^JsJLi V oljTtfl jg^L uL^- jj^ j***ol b| Lwli 




#U*?bj .jljjVl 4^^ ^ JbrjJ ^1 Midrib _( SU^ll W^l 2u>yt^Jl ivJl **Sl3j 



.j^aJl L£o^l : s\j*p^-\ oj?t*i\ 




J«U*& joLi-l oLi-l 
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i^i^JJ 



lA 



( 4c3dJUll Ojj~o ) 

jj" ' jljj^J &*uj&Jl OLJ^M J CU^tj ^JJl j^Jj£~jj &wb»- j^ j L jjJb ? *y UjiLij 
ijtfg'j S^w (£j*~\ l<HJ ^'r^^ ^^ A^^J - { 4 ) "JX^I &&a (3bj*^ A^" l)J& 
.U^jil ^j^"l jtfjL^- dike L| ccuta J^i J l^JLs^ C~~J jljj^fli dHjJll ijtwJj 

: r, j«£jL II Aft ^J ^ L y U d ^ - J jib a 

.£^1 ^LjI^Ij^I *Ja^^ol±xLl jvii-jjjul jUaPVl^lJLwI^^JLp^uLS" 



\ 






\ 
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.j^aJl L£o^l : s\j*p^-\ oj?t*i\ 



ojLkJl jSLi ^ h^ \a£j l^woLol JjSsji Ujup j4*Jl lg-*a*? J&u V c3bj*^'j 

■(5) "Ja& ^^1 J$w JIp l^ilik^l ilb- J jl ijSj^Jl 

*}£■! J OjSo ^ c5bj^' J °^ ***■> iJl>ivl oJu* j^j co^b>- L^IjJjI dUb oLil 

.(6) IgjJ Jj^^jji ^kuJ V oU IjJ-l ifi bjl*S\ 

^ ^J *SLw uw &Lkj cJLL> JuLi dJbi 

iiJLwdl oULJl pl&uj j?-\ c^Jbr j^j 
( Jp l^woLol Jx^t Jj'jjL? oLSs^o aj^JI J£* 

.^^-1 OUL) aLm^-1 L| iaU-JLS" Lg-aL^-1 



Sj^jlI ^ISjJl <>• oUI ^ 4*JbJb ^j 1^ 




28 



&m*JJ 



lA 



j* A^ldJl *j*aJl **c jl j£c 4J^- iiij^Jl Jdlj ^jjl OLJl ^ OLdl JjLJ ijlj l^^JI 
oj?t*jsj .j^wwJl *j*^ L^a ^U l^p: ^6 Iqajptj Jjljj*^ ^ry 4l\^\ 3*U J£a Jj .^^1 

&*-mJ^M jl US' cOLJl J JJLjI LSC^gJl &Lt# ftji JjJLLjI J*^ 7liJ\ jyU <Jai^u jl 

.rtjijjl oJUo Cobjl US" 
j -0 C^j^Hl c£*^ ^}j£\ &JJ*0 lM t- kj^ bUoa L£*aLo *.L 4$jjjl Jj& '^J 

<Uta jSCc LSw JiPC^Mw^^lUiilijIll OlJLJl Lji^Jl oULjI JIp j^a^S ^f oULJl 

*tf cJWfiJl J^a^fcJl OULJ J^J LfcjJ\ jyU UbjyU <L^«Zj OljLJ<-Ul J JL?-jJj 
Js^ c^^l L$J^~\ (t-s^^l /M^f ^^J *O^I ^'jLj^lj r l>°^l iajLia L§Jlp L^^utf 
J^J i-^l J ^j?-jll OljLJj La J^a i^j^wo 4mJ^- aL^I i^j C^^J OULJI oJAj .4j 



rt+JS iajlill LS 4Um1I ^3 ( j j ^ I JU* JjjJ UjUPj cia^Jl 43ljjl VjI oLj! jp JaiiLcj 

.(9) Jjfcl UJLi^^ OLJLl rt^J I Jufcj &/*jl OljlJLl jl 

/Cj^"l u&fej* &j&j?-\ cJb»- ja& l^^t j-° (Vj*^ J**^^ <-IJ^Jlj <jv2t^*^j^M *-&y 
jt^waxll IJljj *J JtaJlj frill Oj^u oLJl Jljjl o^M -^J^ ^ iiic&\ l^a^Ua^- J^ai^ 

<U*£J ^dl ojywaJl OUljjj^-l ^LJfi^b ^iicdl jl Jil^dlj Igj dJLw^Jlj ^j^-l ^lj* Jj^- 

LgjLo j£j jl ^jwi l^pjJ jls" ig\ oULJl J t&*j lij dJbJJj .SjiS** JuLac oIjJJ-I 
jJL?- J jt*yrjP>\ Lx$*^\j:£ & l^^lj d*Jl Ja-?-*>U dJbJuj .iijL> oJujlp j^jLa?- 

( 9 9:aUoVI ) 

ja 4j *uj$ U J^iA} I J&- &**«& J^tje (J &»** jl aJ^uJ OljLJl a Ju&j .&i)c&- j^jLa^- 
[>Jj e\^t*fi&\ oULi c4^-Lll ^jjJaJl Ia^J U fl y Ma ^ - cJLU- oI^caII o*t&j .J*o^ ^».^aj 
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.4*0 J>*o ^ Ail ^Idl £ f 13 ^ j!# ^ cJU- OfcUl Jljjf 6l 

O&tf J^-IJLlI y6 *ljsWt lf& fijjtl OjTj ^1 OfcUl 
*k*j| OULJljjJ^i .(Jp^I J$LSJ| ).* IJi^Jl g^t^fe & 

t>(>yai ( J&Jl J$CiJl ) fj&l J> tfLall OfcUl Uf .( 
.Je\ ja fM\ *y&\ gs *Sy %ll <J»fc ^ Jul oUl ^ 




.oLwo JOjSu.1 :£J&lj cL^ixc ^Jl £oj*>UI iuJl aIjl^uoI ^ -Jj^l 

jl^r <uJj ci^Jl Jj *Ulj *lo*Jl ol>-j Jj^l Js^sJl jLg^r J# ^j tj^l if^wajj 
<uj^db oj^^i jjj^jI &ak# ay£,jdl <ibj*^ o^^l .o°)dJL*«Jl l^jjj^jr, lijiil 

t&JJb^l Ob Ijg^-I <UJjk^J* OjJLol <Uj^J|j .l^o 4j^ J^TJJ l£^J jjP^^iS jJiil l^auJflj 
■U^ ^ fj** (^'J^ ^>bLjl ^^ 4iJ*^l Lai cOO oj^Sy Lal^i ^Jl Olj^dl J*jAj 

<J$^ji jl i~+?<j s-^ii A£ J^ij cbj»*bl !jj J£c ^ jjl O^U-I te\Je (gAj* +$& jl ^Jfi^^J 
Jl OLdl ^ l^j^u dlii Js> *bj .&Jl J$j^j IJUr i\j**aS\ Ja*£ JIp OLJl lift 

. 4j _iy Liil ^j^c^iil jLjj^ j I ^ dbii&^j &&/I Sjlj^-I iajli* 

4jJjSojyu jl <UlP Jblbj -iJj^J ^jJj^t^Sl &Li?>J ^L-5Jl <L^£c 4jjjl^l j^J-1 (t-?t-^ 

.UbJuiJ dLUf Lgj^c ^j ijAAVl &!b 
Vlfji J^-jJ ^Jl ^JLi c^J Vl j£uJlj 4« , JaJl Jj oULjJI ^H i£^ ^ C 'M 
jb Uiil dj£*k cOli^L^Jli 4^J CJj& <-b^*^l Aj^!" JLj Jj-PJU j-J JdI dj-ijj k 7 ^ 

U^u J I ^jJ b Ajlaiu*j ^^La« Ojm O^L?- ^1 .liil jj^Jll jjijL^JI j^ ^1^-ojn^I 
Ajj »bs*j U JLil^Aj ^Lll jly- *LU Jj L r ^P ^1 J^ iJl?- 4ab JlJiJ Ojt^a L r %w*w^j OLJl 

jA oJia l^^Ua^Bj ObLJl oJifc ^jl?- ^JljI jl iUJLl ^-^j Jbj V Ajp^pl\ oj\y J OLJl 

.(jell SyJl ji *JkJl 4JL1I 
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lA 



&m*JJ 



A3 i\j?i*aS\ OIjLj fj frl*UJlj frill ^lj^ ijij*^ iwwoUa C*.o.W ^1 ^jiJ^JI Jjljjl jj 

.jtfiill OLj J£a jjJ^j* j£*i ^J^ J I *j*UJl OLj J£a & IjJfi^ol J^^ lM &J& 

.j^2j j^a IgJ &U- jkL* J j^w ^1 ObLJl aJia Jl9 frill jij^ ij^L?- s-^-HJ 
iiJaJli cjjljj^l Jjl JjLJl JiLJjj i^-wolj jljJur oli L»*>1> JjjJtJJ frill Lalj 

.frill jljiSi iJU^ j* UL£ jljjVl a Ju* ( Ja^u ^1 &Lo-wJl 
Jip oULJl oJLft JjSo jl ^ frlyst^aJl OULJ /f-j^^ ^y-*^l ifiliJl ij^U-l Ul 

.l^tk^^-L^ywaJ frill jjJ^J V-%*? JlSLi^l jnS"I o^Sol 0*^ c^j^r j£*> 
i?-jsillj jlgjJU idUll I^jUL^j ij^Sol LjJlSLilj iSwwwJl frl^t^aJl OULJ *, jJL?*i 
.iii^tl tflj^-l J frill jj^u oLJ Kj . (12)^^1 J frill jljiii j* jJL&t 1L» jjSo ULlb 

%SrcJlzj ^jjl j^jjij^Jl OLjj L^IjjI j*Hl JiJ^ ajJSjjiJl ObLi Jl&l L**o ^ j 

.dLj^Jl aJL> J l^^J jUaJl Ul cj^j^l c*£ i J^ull ojjJl^ J frill J^Hi 
olj>l j£j> Jp ^ ^1 L^ljjl J*£ ^ jL^ll oL^I J^a ^>SM oCLJl Ul 
J J^-y j&\ ObLJl Jljjli cUlc dbi j*i^ JIpj . i>^Jl Sj^b jlko^l JaidbJ^j^ia 

.Sj^jAJl jlk/vl ja btijk iUallT 0j& S^kal jfeldl 
J* J*b lift j clfci Asry j&\ JsjJeiS i~°^ ojj^ J^fl J* dj& ^M JT bj 
L^-jkwoj ^j^r J^i Ji^ *^j iljla^l J^w Jl^ c~~J oljU^ilj .jjliil <dJl jJb*- 

.L^-jkwo JjjS oJUJLP i£j*S oUj^ dliis'j J^ LSwu J^jk^l dib: ^j cioJbu** 

J^-b Ifaj^u ^ ^Jl frill jjoliU c r ~*?- frl^-jJuo^lj jiUisJ^I ij^bJ- L^J ob'LJl oJLgi 

^kuJj oUljJ-l j^ frllb frjlll 4iL> JaA^j Sjiy-I jJJ fr&~»3 J?\ j*y\ ^W 
ojl^H iliJ j^ <dai?- Jlp oLJl Ul^ ^^u ^1 i^uJJl ii_JfiJl ^U-^j coL^J^I 
iuSVl Ja^w j^i^u dbJUj ciw^ ijfeb ObLJl oJub jl^Jl jl jl ^Ui>^b Ioa coJjIjjl 
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.j^aJl L£o^Jl : s\j*p^-\ oj?t*i\ 




*j*£ j*£aj> ^yijl s*^ (J^ ^* <>***) 'j -l g «i ^ ^ £-^> (^J 
j^ j&j cj^LJl l^Jp! ^ JJ ^Jj^** OlJ jL^aJl jj 

J <3^j (t^waJj JaJa^u ^L^i t(£j^"l o*b*l£ 
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i^H^JJ 



lA 



J O^-jj jSOj c&bLi IgJjj ^jljklj -^rjl^l oL*Jl ^Ja^o jj l^l^-b Jaii Igijj 
.Jfy&\ Js^b AjiJ ^1 ^j *lj*a*- b^ <J$ljkVl ala j* iJWjUl v-LJl 

IJUfc i^wJ *lil jljli3 j^ taj^S* ULi a olj\JI C*£ O^xib ^^wwJl ^J^ 4>° o^^i 
J jLju ^Jl OtfLdl j^jUa?- jl jnP .j>*aiS JuV Jj ijl^s^oJl Sjlj^-I oJlfc *L?-Vl 
cj£jfi*j| iajlil* ^JlP oj^S" SjJlS UgJ Ji o Jb Jt*Jl tg^ U fl ^ - JP *>Lii s\j?t*0l\ obLJ jj 

.civ j£jj j&j&\ j^ JIp Sj^iai obui j* 

dkc l^iljjl JV jLbaJl J^ ^ oj^Li JLmVI JjLfiJSVl j-* j^iul i)Lu*j 
jl 5^1 l£jo ^ Ul jljjVl aJifcj cojyw? Jljjl LgJ ^a L^a j4*Jli coJbJlP j^jLa?- 
.(14) ^^ujJJl ij\j£- LjjwjyL^ rJfi^o j^ycj La^byl J^a^j -5Sb j£*i ^JLp 

OlJ Jl i^Jbj .frill jl Jl2d Li J&bj c LSI i^rjJU ^^wwJLl rtk^Jl *\yA j^ycj dJliJuj 
Jfy&\ J^^b ajhjqi jL^aJl J> jljjl ^ C~«J ^l ObLJl J^J* ^^Lll o^jJUl 
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Peucephyllum ^x^»Vl *j£)l Jfjdl ZjpJt &\ 

Capparis OUj (1_2> Jj^tylJl O&U J* /J*J 

Jjt&l J^-Gj^i?-I JJaj\ fijxi**i <£ JUl (3.4) spinosa 

S JiiJU Jy>ll ^ J^ Jjil *b*f 4e>jll <>• 

.'%£ 1 Juf j&dl J^ oUakunt tJLS <jiU-\ 

LT*®JJ J&»4S-J*J\ JW-J Manzanita I 
Paloverde Uf Jil <y» J$f 5^ Jl&£ $ **• 
.dJL*^ /£j*ill Jc^s)^ f>M - Ojr*^l (j*$ (J- 
QfitiLfil-ii Ol?L)l dJLft ^r Jfl*- ^ JUt^ft 4iJl t>|j 



■ • , I I ■ 



.sii\ j?x*j ijA ^Xjjll ^*J ^%\j^t^p L. La J OJ^ Jjljjl £3*>Ua| J*^? 4iLiJ 

Jxlj coJUJLP j^jU^- dike Ay^aS\ l. La Jr*^3 /<^l ObLJl jl$ *u^Ij^a U^j 

. &ydlj JaaJIj ^jJl J£* ijjj^iil Olj^Vl IgJ o~J ObLJl aJu* JV Lft^jic 
Lia *if j^jL^uj clgJ JL?-jji ^Jl &JlJ ilb- c-^Jl J oU K jl?- ^Jlll jA <d)l jj 

f>ll ^ *lj**aJl OfclJ v^jSCo %> 

j^jLa?- j* IgJ Lc j£Ja*jlj 3UA-I iajLia Ajia^J ^Jl OULJLl ilia I J^M -J^" Ljj^ 

^jyu iii^kll aJUfc JUjyu ,jdl ObLJlj . ajjJI 3 OLwJl J J^d OjJLo^M lJU&j cJk~o 
JZjJe JjsJaaJl j^j^sjjj ljb-lj UIp o^lp jL^u ObLJl aJu&j .Jlj^-J*^l oULju 
j-jioj .Ij^ai jkll *U? l&jjjb r^j^i^i jJlJl 4ib- J ajjJI J Jjlycuo^b £*a>liJl Jjlii-I 
j^ libji jl oLJl ^ku^j IoSsAj Jjl?- j^^aii JLol Jjlfcj^M {jj&jj .i&li ^Pj^j Lf^ljJ 

. JaiS o^jJL^a *jLoI jOlJ^M il^a jj ojJUl *Jb-^a 
j^-Lia JaiSLcy Jlj^jiVl jjjb JT o^Jl 1*1 dlillj cJiua j^P A^^\ J^alts 
.(jPjfcl J I OLJl IJigJ j£c jL^ ju^ lJ^H ^* **** JJ*M ^-^^ (t^ cjLSa-o^>U /wj-^j 
jjOlicjlka^l L& *U> *^l jjJUI OUI j* j£c V OLlTlgJ ObLJl aJu* Ja*a j$0j 
L*£ jl L^S^cj "jJJt-l "Polimorfizm *~ul IgJp jJUaj ij^L?- LgJ OULJl oJiaj .oj^r 
j^ jjJlJI £i o^U *jLa jLs dlJi Jj &L^Uj .j^jjl iilb^ oLil jjJu olJ j cij 

crJa^Jl Jl SjJul -.j^- ib-^a ^ JjVl Sjll J OjJUl jl ^lil L^ji LaJU^i .OLiJ/l 
oJiaj .OUVl jj JlJ( jSs^j ^0 jybdl icJ^ &ulil o^Ll oJia ^tf jl c r %?u j^Oj 
jkil J^j 2 b\<s\te$ ays i\i\ Ob 2lilj .iJbl Sjll J^LI ^a ojJlJI ^LidbOJL^iJUAll 
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.j^aJl L£o^l : s\j*p^-\ oj?t*i\ 



\ 







oIj^sjp 



% ; 



:Juj^ J*>b*>U jj Jull -. b£ diJJJj c^l^ °J*^ dj& *M 

La^j jijtf jl J^y *^j ojJlJI oLjI J ^%>,^rj ^ iaj*>Ul j^bOl <-~?yj •&>£**■> ^r^"' 
.oULJl oJia jjjSo J<u* ^1 Jc^ ^jjj^ai ^ UL^-j iLJfl^Jj U-*<wi> £JLa jj 

^ ^Jjlj iSjJl Jjli AllaJl I Jut jl J V lf~i) ojJul J oULJl b^ ^ j£ .ObLJl 
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Oj 4Jbl ja £JUl *w*Jl Jlp U^ ^ &LJl Jaj^aJ j^ajUa^l rsL^l dLb: ^1 oULJl 
c**>UsJl J L^ljjl k$L»£ OULJ ^j ^lyt^aJl OULJ ja ^j^\ teyJ* i3L&j .<jdl*Jl 
. JU-I J ojywail L^ljjl ^5Lo *lil l^P Li Ujup oULJl a Ju*j 
dllUS' jjfljj ca^JI j* iJb- J J^-Jb OLJl IJlgi cOULJl a JlgJ Jlio jLtj^j] OlJj 

.i^oUll irjJiib till Jj^j *£> ^^ Lgj is^L^I &jc«J^M Jlgjj^J ^r ^Jl 
l*i*l j£**2j y&l o^j*^' c^- j^jJ j cOUjjjj ,*^*J UL^-I j-uaj &>t^J^M oJaj 

IJlft JA aLm^-1 IgJ dLjjVlj ijSVUl LJU ^alj-^-j j-*oj^*jl LLa OUL-Jlj .%jj^ 
Ij)a i^J LaUl jJlJ jSM j&- LftUjS'i ^Jl J^^aJl OULJ J UbJ UJUai .dsy^jl 

.Voliil jejjail JlSwl Kj ^Ijil j$y oU^-l IgJ i^jij J^ Sjlj^-I j^ili^il 

#W M ^ S^r>l fc^l oGLdl jljjf 

^Jl oUi^uJ.1 Jj i^-UI aUlj j^kJI ^l>ij oljytJl J J^ju j$\ oULil jj 
jSOj .*J^**aJl J l$#Hj2 ^1 L jjJ&\ <u£> i^w? i^j^ La* I &r\y rtJll Jj^a l^J jujji 

frill J lfrja*a JjSsji ^1 oULJl ola J jLJlj ^j^il jSwi -^L^^l ^^r a« Ji^l 

.^Jj^kll oJUfe Jjiju jl Ob'LJI oJLjJ rs-jSJ ^UJfc ^Jlp C^o-4-^ 



4, 




hiLtf ^lil ojJLa» J£> Ujua ( J*H\ g) Ocotiiio oU 
uf .jkl Jjse </*■ ^^» ^^- J Uief ^j .Ijji SjyMl 4iljj( 

Jfih\ £ )jjJJf\^ J>e * J*r rizom Jl (rizoms) . L*0-l 
Manisa /^Ij^J ( jA*>Vl /J) susen J> £• OGLdlj .(uM? 



&ji$>3t 





iff- ^JJ U 



j^ jj^ij *^fj . S j\^ ^jO ULc *^l jij^* lM °j*^ oULJl aJu* dike dbJUj .frl^waJl 
J ojnSo ell I oL^Laii^ J*jc& cJL*J I j j>iuJ I J> ^^-^1 ObLJl Ul .JfiljJl till 
jj^iil jpJb U jAj OLJl JL> J ^tJLil Jj^o jl ^^Jj> I JLftj .I4J J^jJ ^dl jfcLlI 

.oUb 

rJi\ r-ly-b a^j ^j| ^JJtSl dike l^iV Jjl^Jl *lll j* j j^j V ObUl o i* b> ^ 
.(16) 'Ui^lgJl"^J ^jjallojufcc^ j^^loGLdlaJu* JIp Jflkij .lf*pl^ j* JtfljJl 
j^ p^Jl (Jufcj .alky b^*Jl ^Lc J*l£ "Ojjj~o^"Jl J^o 4^lil oUfcuJ.1 oULJj 
Jj3 jljj^l fr& ja j£c ^JJl Ul .frUl Jj3 J^-y j&\ aSIjjI LaJb <tfL?- \^\ji OLJl 

JJ*^" J^J c Jbj^' °^ J^ ^^ lT*' ObLJl j* Ldbl i<jit^aJl JjjUI^Llj 
Jlj^ U*Jl Jl ^jj £JU-I a Ju* Jj .Jib &l£ ijlll &j*Jl J jl frill J^ JL^jS ^1 OLJl 
frill J IajjJl?- jL^u ^Jl obLJlj .frlj^Jl JIp Jj^-I JIp oLJl IJu* ojji i^ j£ 
J&l Uwo ^j .U*j^< J> IgJ J^jS ^1 JajJaHi V"%^ J^T^I j^ajUa^l La*! dike 

frlj^Jl aL^Ij cfrlll J^"l^ o0j** Jp\ ^bLJl a Ju& i\^\ J J^rji ??-j^^l iJufcj c"U*&jl" 

. ^wojxl I i^U- dike &>t^J V I o Jia J S fi*^ I 
-.jU- JL?-jji ^jjl OLJl frj^- j* ^t^S^j^l LibS b^lj^jJL) J£a frill OGL) Ul 

frlj^Jl aLJI jSo i^lj .(i7)^iljjij L^Jl?- j^ ^l frill L?-b S^jll frljr^l Jl *lil 

U-jLM^ ALi^ldJUb Jl uyjc^jVl J^^l (^'j ^' otfUjji^ JS^jll 

jl a&sumII J J^jo CjLj ^ j£j: ^ dlJi a«j . J^fcVl JlP SU-I ObLJl oJlgJ jSCal 

Lj^o | Jp jL^Jl I^a J> OjA?-j .i^ij frLit j^ 4jIjA aL^I *««£ b^^J < u > a j Jj^j> 
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* 



Sfcui .4^ JUrjJ ^ Jul i. Uil ^ Ujf«j j^u 

j Oujl J^f J Samphire J> O&Ul 
OL^1^^j*$(J^Vl^) seablite 

Jp\ Wjjk V- c$M Classword J> &-UI £&u*ll OGU Uf .i^tf-l £&\ JJtP ^ 
( JAmiVI J) elodea j ( 4»J &' &*Ml ^ ) >jk J> *lil OliU J Uf .*Ul jk** J* 

.*UI ^(4^ Sj^dl ^LiVl Jl^iljjfj IaJL^ j**UI 






■** 



I 





.!■». 



Vm a 






' * 




^ jlkj*>U cJj 4J j*J *UI J jl ^uJ.1 J J^ju ^JJl oLJli Jb- K JiPj 
J*^? oLJl jjJl?- Jl ^c^^S'j^l J^^ \J°-3J \^3J CnuJI uy.y^j* ^ ^iiaJl Jj^i 
^ J ^j* c£*^' ^lisjJl jl ^yu IJifcj .^UaJl IJia JjJu j^juJ jl j£c ^f oLJl oL?- 
Ll^- j I j^aii ^ I J j *b I Syr j* tij^H d I ^r^THl *Hj^*i u^-^S^ j *^ I J^^H ?J^ J ^ M ' 
ilJUl JLw J^-j Ai aU&j i*^ Vl Jfctat V I Ju*j .oUI IgJ jl*- j&\ JjVl 4b?dSl Ju* 

.&£LaJI! irt^J I Jul jjSCi jl jSlc *^j cOj^il j^ Ul^- 

obLJl OwU jjA^-j .Jaiid LajjA?- c^^Jj till J LgJliLwo /fJa^aj j£**> ObLJl ja*j 

. J*aJ| j* jbal kujl Jl jL^I j^v J J^aj Jj^Jb J^sS^^I 
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iSfH^JJ 



U* 



jJb*- Jbu <dJl j&j .iLj-wo ii^k} &Ldl aJift jj i^-^rj^l Jj^j L?*^J.I j^j 
algj ijfdl allii Jjlii ol l&j -Vj^l J* JL^I J^' P^' ^' oULJl aJigJ 
ajU j^ obt^oi^U ALku oj^ JjUpI ^ c-UI c^l^JUL^j LajjJi^ Ji^jJ^Jl oULJl 

•>U 4jUj*>0 &L*a 1$pL£jIj Jjlk 

.*LJl bj£ 4*J$J>\ Luy\ a Ju* J> J IgJb- oyju^il JIp l^j^u j$\ JTLill *j*I j^j 

ij^ll jg\j>\ L r ~*£j -iwJ^I aJlft J> J itj^l ii^la J^- lA?- iJlp OLJS aJL^uJj 

^ATj tj^lfc JT jj ^1 ^1 J*^j? i^j ij-g^Jl jy l>o £^j J-k^J La^JfiJj 
p jjJU.1 JaJa^J *jjj .^j^-^I JJL^I j- 8 ^iii Jj Uj JhL^' j^ Ojlll *lj^Jl j^Ux^I 

^J ij^J I O IjJ A^ J (**d (*■* ^ Ij^J I ^ l>*^ I J ^^ Aj J.£ aJJ ^?- o^P Li Qjv ^LJ I *LU J 
.Jjljkil J i^l^-l kj#dl (*^J ^L#^A' *4>ff^ ^L^H S**SV ftH U^"'J -J^Ldl al& 
J?-b *J^uJ^I &j4^I (%-k 6' J^-*>0 oy jp oULjI j-i jJo J ^^t-J LoJulPj 

.ojjkdl obt^Jl ObdsU JjLJ^M l^aJLfe^j ^dl ij^Jl *Jai j^jjsSy L^adl OULJl 

lift jl Jlp Jju If Lap ^1 aJ J^rji ^ oU jL^ J>-b &j£j Ujup £~oJU£jlj ijUxll 

.XoJsp &bl£ Sj jlS ju 4^u^ oLj! 
jl c-^u Ldbl aJift hj#$\ *lki Jj *JflJbj .ij^Jl alft ^llai £3j^ ^ft c3bj*^' ^1 
(jvSUoil *jj ^?- O^lll i\j4l\ ^ijjy-^l j^uilj ^^SjJI frlj^Jl oJii- OL^^I j^y Uxi 

^iJl Jj^JI oJuC ^J| OL^I J^o 4^iLjl iUJl Jljj^l J^u 0^ J rJ 1 ^ 1 j! ^^ , 

AlJftj jj i^y* jLa dlii jp SUaii lJ£i V oJ^j olr^l ^>rj j&j .oUI J>-b 
IJl?-l mJL^jJ +zj jl Ju^f ^1 ^I^Jl JV jJ^ JaJa^u l,^^?- *JI ^JUl ijlj^Jl olj^Jl 

j .Ij^ji \j* ji ^ ^i jkuii jj i^r i^v ^i ^i jM ^i jbj^i ^ 
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I JL&> OjWJ of l*&j .oULJl dJLA^4JlSl <0U- ^ Jill 3^1 ^ J*4* 1 Jbf £ j£ 

.^U)l t«?j!>&b Itf-b^ /^l #brf&l oU*4ll f iJlfeJ ^ ol^Jl ObJ?U 
oUI j^-b f dbJiTj • Jbj^t ^j* ofcldl ^ o^jsrjll ^fdl fOa oI**a* Uf 
4**j» fj#j 45 bj^ 4>* <-*M 4^ J****** 4^1 oywall ^Ij^ll oljafil £*j 
j*Ajf\ ^y *** c£* J^Ji^^Jjf ^Jul fllaJl lJUbj .vd! jTUVl ji 

Vja^l 4>* ^1 45^ $* %d 4>» J«b j$l jbf SJUijJlii <}** Je Sajsrjll Ja&l j[ 
.OfiWi M Ji -UrjaJlj oU>dl dJUb ^j£*% of 0^)0 ^ (s JUlj 



iff- ^JJ U 



.oLJl 
J^"b ly*a* ojj+aj <kj& oljJ c***^jj jL^J-l J L4j\ L^aJaS\ \jj* jig* J&& 

.OUI J jkLil 
j>-b ^jll ij#dl »lbi dbi^j i3^^r Jljj^' J^ ^J J* ^^ 6^'j 

UiS'j .iUJLl Ji&w aJu* *-&dlj j^LxwVl XJLa! UaJI al&j .-rjL^I Jl ^\j^\ *Jp jp 

-. b^Jl aUI ^jiijyb b rv-^aj XJUaJI aJifcj -Jjljj^l ^j^ ^Tj^ j^bi^ul ^bjj» Ji^Ljj 
jkLil Ul .oLJl J>-b Sjl?-j K J <u»ii J*uib ^j^> ^ Ju^joSl t jla jSOj .&^&l 

JjJ l^^^-j .ijrjli-l i}\jj^\ p^ J* *j\j?*jg'^\ (^M l$bj*^ cA>A V .o J SSj^jll 

^dl ikiJl J J^-y IJL?- ojyu^ OUL*a J I ^y jbwb ilij^Jl J^^ j!^^ ^^ 

J J^-lj ^jL^J^Ua^a J^-lj )>Ujj^a 0,7 ^j OUL*ll flijfc Oj^si cJ^j blj 
OljUjl IjlJ Oc-?-j^ jl i^-j^ 1 j^J^I ji Sjlji-I C**iJjlj (JL?-ljjlj\il J-a J j-Jli I 
j^Lswl n^ dlJJUj .iilJUl iflkdl J) o^jLil iSkdl j^ jliji-l J ^j>il J of^jil 
^J*>t^-I ^bjl Ui^j .jy^jijAy L^^^ il^ll oJUbj .OLjJI J^"b ^l J&-~»£'&')2\ 
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.j^aJl L£o^l : s\j*p^-\ oj?t*i\ 






%J| ^ SijUl ttkJLl ^ JlisJ VI ^ oljUll 

abjl Usj .OUI j^-b jlu«!«^jVl 
j^-b jljUil Jlfeil ibje Sjl>l ^5^1 

^rfftl Jjj&l dt J^l J<**> J*J •° L ^ 1 

.teUt ^ jlp>0 uy^ «JU*> 
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i^i^JJ 



lA 



JTj ^-^r ^ij^ V^l ^1^ oLdl l^Ssixc ^Jl j^jL^-I *j*^ jl$ Ja?-*>1) Us^j 

JbJl^-l J> ObLjJl jj 4-j-w^jJL Oj-»a* IjjLo-j-S' ^lj-° OL-*oj\jl aJLfe nJUu dliJLJj 
^Jjl <j^**^j^b U&Jl^jJ jb Zj*OJ* J*S> Ojj*0 jj ^Ijil fljlfe J^£ oUl OULJj 

^?- U*J j4*j *j* i$«<d*j Z>jLzzja Oj**Jl 4>° ^^" ^^ ^-^ ^^ 0' Ja^-*>0 U^ .SL^-I 

: Jbu Jli .^Ji^ij j/t> j, JT 4^j Jbi 

( 54-53 tip Ojj^i ) 

j^y LgJ Jj& q\ <~*?h ObLJl oJigJ .^jL j*JLb l3Jj-^ c ^' ^>^ S^L^ ijj-}>^^Jl 
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J jiJaaJl J^- 9 ^ £' ^^ lJjJ^^ °^ ^-^ J*^ ^1 jb»w^li .JlJU-U oj^iCa j^j^Ij 

JaSLwj^^l cj'jj^' 0*^^* -J^^all lJu* jjji j^ jSCc^dl ^ o^JJl j'jj'j 
4>° jJL^t JjljJ*^ /J^ <^^l ^^u-iJl rdfl^Jlj .ilU^txaj &wJ>- Jj& i^^waJl o^jtJJl j^ 
J I Jl SSL^fb c*Ul ^L^ c^-~j lgJ#i jl 3\jj^\ Ja^Lj **c iJufcj c^^b *lil jljlii 

J> ^j Vj IgJ JiP V objlr ^ Sj^Jl jj& ^Jl oLJl b^j .l^iyu ^Jl *L^I 
jij^p -^^j *^^Jl k^-l Lpr^lUi>i Jj^Jl Ja^u^l vuJJl &Lkslj .b*>U-l ^r 

iLJftj l^Sljjl rtk^ol ^^u £)l b^U-l Jlp c r J>u dlii JUjj .XjJuJJl &LbSl dig ^jl^-l 
:i)Luo^l a Ju& <u*& JjSlp jLJ J J5* uL***»o ilU-1 a Ju& Jj •jV^' Jb**^j ^t^ ^-wJl 
V£ju*£jI iiLkJl aJu* 7p£ ^ J'jj^' dj& J$\ ls>\j^\ l*i}-\ cJL^p J^T - 
«^ij| iLk} L^ljjIijk^J b*>U-l flifc C^aliS OjLg-a jl JIp jl ^j ^b _ 

Ljjj^j jt\ b^l-lj jljjVl bl '^j iH^I oJ^ Jip o jl^Ij ibrj JUa jl dLi ^fj 

Ob'LJl oJJts .^b j^JU 4LJ& Js> ijtw 4^k| iSjjJl rbkwo iJfiju jT JLd jjSo UlgJj 
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<JjJ* %r!>» J*£ <y> !**& ofitil**- dike kjiji«al\ jUjfcJ&l ol 




Jjljjl rcJb IgJli? ja JUjJ L^ljjl Jai^J ^1 jbsJVl j*£p JIp Igiljjl Ja£~J ^f ^1 
sJj^Jl ^3j2 Jap ^j^iil LioJb aLUI OljLJl a Ja aJ^uJj -ajjJI (%-*>Ij* Ji' <j o*k^ 
.jjil^dl oj^^aill cAj.^aJ 1 j>g^» JlgdSlkj^La* jA^a^uj SJl^ ^rjJL} *jlJUl 
J^So ^Jl i^^wailjb^i^l JlSwl ^j IgJ) aLJ^M ^*p*-i c£j-^' UflJJ £3Lu*j 

.oLlSol JSL 4^U»I L^UbJl J> J*^l& IgJ Ldbl aJu*j . LSwJl LkjJZ 

ilj^?- u£ ^Jl j$jiLJl$ .iwJ*>U ufli^Jl a Li I *LJl jup j^j^-l 4^-j ^ ijLxllj 
.U&£±\ dkyLi Jju ntekj^Z' L2sJ Lajl o^y^ &ol*Jl <>jjIaJl J ru„j\ J$j Ig^Jii 
XjPtwaJl /pLl A^^aj JUP jL*J-l J Jj& jl (VLj ?>&l Li£ *iij^ Jl&l Lm*> <J^J 
iij^-?- uL^ olpl^a ** iUU-l aJsjJI (%^^j o^^" J*? <j$j^LJl L*j dli JJj ljj~Jt\& 
i3jLclJiilj JUj^Jl J^a gJal cu£ IgJ *L£Jl Ja** ^^ac ^j| JLJJl Jj^ jSui .*Jal 

^JjI *b*jvlj .jb^i^l dLt j UL*» oJl?jI ji voju^il oULJ-U «Jal l5j *ljl 

aJu&j cjLx5*^l ^p <cL*c o^»tJJl jLapl Jj& dJbJbj Ajfrg ^L^ o^tJJl ,Jp *J&1 

j* j&j f;M' j^iail J jLaP^I JIp *J&I iij^?- l^^ ^1 ojJLAil oJu* jjli 
jl «J^I iij^?- jy\j ^j jtfi^u Ji^LjJ .oLi-l dbi l^^?- Jb ijl^ jLaP^I oLJ 

V o^Jjj _ 1 



54 



<tfj*st &k\ *^>l -W^- <u****(* jtf <x£» </ •k**' ^ *Jfi\ tyr^J* <y** ^ J^ 1 JU*j>l jl*-&l 

.gbl %J- SIpI^ jjJHj 5ejU*dlj A^twaJl ^iVl ^ ^^m3s)I 




S^ 



>. -* 



^j^aJl L£o^Jl : sSj*e^-\ oj^dl 



IJU* . ( »-.^^l IJU* J jb*£^M &>Ip jy-Tj^l i3Laj .Udbl oLJl b^j olnJl jJbJ-j 
( Jlp ( ^La ^ Jill *J&I ^Aj cj^-l j$ Jia <U Uiil I Ju&j .o^»tJJl jUaP^f ( JIp oj^k^- il s-^-^d 

( Jip jl?-jji <Gl ( ^mjJ ^ j I c^u j^j .il£*>*tfl aJu* j^ Jujit 4$L?J jx*ll j^j c^^-^M 

oijb j^ o^lj J5*j .oULJl a Ja j^ 4jlll J oj*i£ c£-*~° i^lj^ 0*^1 J&" *& ij 
j<s> ^IjljIj 4JL1I JIp jp cJa^io iit^l IgjbjSoj p^Jl IJigj oULJlj cV" *l8Jl j-° 
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ij?H OjjlA 



jLJ^M ob*pl jo oJUJLP j^jLa^sj COjj J3 iSJLj&lj iidll ObLJl p IjjI jl 

."jjU-I"^! <lHp 

^pu ^1 JL^aVl *J2U«J JjljJ^I fiifcj .^^M^Jiil i>L^ jj ^wwjJb 4woLm^- Jjljjl JibtJLlj 

c^AJli^Jdl L r J*j UAj .4j^p- j^Lidb IjlJ U-L^ *~Jr\ i)\g \h\h ^^^JLlb 4JLU * l j£S\ lift 

dJUb: V oblr oUUlj oUljJ-li ii&M J jSOj .oUl jJIpj oUljJ-l jtiPj *l^l 
\i& XJljjj\j&\ ib>ulj (t^iSlj J*L*^I Ji^ ojJiil l^Jc^Jj ^jJl p IjJl ja pjj ^1 
JSyw jl Lap jl ^j ^Uj caL^-^I OLJl LUj <J^ jij .S^IjVl J*A^ j* jljill 

V dj*- ^UsJ^nJLsjjPjl l^-L^ jt-JH lia jlr IM(t^t 

^y V Iftl irjJJ oj^? jh ^Jl b^lj .jJUsJl lift fjfi ^II ^ OLJl b^-j 
Olj^l ^ft U aj c LJb^Jb ALiil^U-byuij jjI j*4$ywjl ^ jl JU IftJJ j*Jj <jydb 

. Ub^Jl lift aLaJLj aJL^uJ^I j^jlill j I 
<dJl SjJii (j^lf Ji*bl<J>-e&^l oife j^ Jlj^o K 

. Jbu <dil 4J <U^oj U jij j^t>j ijjj^iil <W2jUa^u 

cc^y cJj iUiil XJLxJl oift jjl^l *Ljbj«>vM£ jla3 
Jj-^aJI ja Jl«vl Jo^Ip jl?-jj ^1 jJl^l jLj j* ibuli 

jla^j^aJl Uu^lb Ajjj' J I *J&u»j diiJu a .j^v^JJl gj^ ll 
j* Jl^l C5JU-I Jl J^waJ U*ji abjl Uis'j .o^liSy j^jj 
Jujj liaj c^j^ill j^ Jujil J<i&~J liftj ^>^" l<^I ^^L^l 
J^l ^H J LftjLftjl ^U^-l j^ J^J ^k" 4>° IfttStk j^ 
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*>&>j .Sjlj^-lj ^>*wJLJIj ij^j^l 4j3U-Ij *j*aJU j^aJJ I j^ <u£c OLdl IJU* Jp-b 
<rlOA Uiil ^jj .LAt\ IfrJti ZS^\ L^aJb L#y~ Csl^jpu dlb K Jip UAil Jjj oLJl 
j^ib ojjJb J^Ufljy j-vSo Ujup kyb j^lj^l J^^ J(t-^-^ ^j^3 -OLjI ji J o^lp J^t 

•OLuJbloJu* 

blill rJfi^Jl J ji 4^j*u *ykj ialpJLil j****>t> U Jjl &yb 4g^ /%-wOjJ> ^-P^jJli 

^JJl l^jU-I j-^pj^lj Jj^l ojj^ Jib 121 1 i$A-l Jj\SCi ,*P^Jl J I jliiL^Vb IJU» 

Jip] Jl oUIj^jJj .iUJLl LJ*>Up b^Lol oLJl *jl?&j^jj .S^j^I uy^Lj <uJi^- 
X^vJti uUj^-I ,Jp dlb J^y 4iL> /£^& *>l$ *>\^a U oy*J* u^- <JaJb jl Jj^ OjJcLa 

.jbl SOP Jj IgJjk J*2j» <jl Ji j-^J 
Jup jLiO^M aJ^Oj ialpj^ IaJl^j o^U J& <Gjj J^-j ^^wail JL^I JiJol\j 

jjiI J*lu**- .4alPJLS'LfaJL?t^j ^Jl o^Ul J^p- ^LbJ^I *a OLJl j^jj jl^a dilJu aLaII 

Lg^i) iijJaS\jj*£ o&Ldl olaj <ju*Jl uji^lo ^ ^b j^J^r^lj Vdib oLJl ^Jj* 
.oLJLl ijL?tpJ oj^jJt i ja K J J>^l o^Lo^l IJigJ oLJl JUxuol jl dLi *>U 

^Pjj ^j*p£ l^j I JjJLi it>j^o ojj^ (t-^^T Oj^- L^%iJ ^ji^b L^ULlI ji /l ^ LaJUPj 
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j& ^^r ja d**j 1^3 fj jfLdU 




oGLdl j* ^pIj)I ol£j*asil did 
tf JJt aUI^»G iljMfl oGUl of j$$ 



.L^ULll jp oblS^ l^ild ljj*J>j Jap li ISjl* oLJl I Jut 

^ku^j 4jLs"j 4J^ Ic 4J j^ui ^ ^Jul oLJl CU^j J I iflJ^-lj 

ob*P^U j£a ^al ^A <Ulp jiu^J J (%-**?" O^p- OuL jlj &i%J 

jj Jul Op-UI jl i^j^ Jl ij3 oULJl a Ju* jup j^Jil iwob- 
J I I^Li^ I 4-^ I 4-*>j_£j 1 j-o jJ* j Bryonia dioica I j-*uj ^ 
j^l OLJl I la rtk^o Jlp Jl?-jJ ^Jlj i^oLJ-1 ojywail oLajISo! 

.(19) jLJVl UUI j^ VoLj»- 
ULJ J**j ^JUl j^ j* aJ j^SCiJl l^u ^Jul Jlj^Jli jijj 
. ij^aJJl oUUaJI a Jl^j ajib ?^a j&* *^j jM V a 4J Cap ^f 
^^r Ji5j oLJl ^p (j Jul j-a JL*-? 4-LjI Oi : £-o-^ vl^'j 

.4J JL?- ^ JUj OLJl I JU* jll^j AjLjTj &\gj?~ 

OLJl$ .*lll Oj^u jl 1§J U^P Jj&j OjJj-l ^iis^sj J I AjkuJ J#^?^l} *^J2Jlj j"*^ J^ 

IgjJ oJi£jl&j^M j4*i Jl&l J~*> Jipj cj?-l^l aJu* j^-j J t la j OLjJI jj>j&g 
\4~4ju j&\ olj^i-l LgjJ^A« J^j^ *^l Jh^jj S jus"j j *^ i oli bl V jjJaJlj olj^J-l 
j^jcjj .Jfiii oLsA^-^J l^aJi^uJ J> oUljJ-l aJia J5^U ^ oULJl aJifc j&j .aj^saii oJd 
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^dl l^Lo^M j^y J^Jaji OLjJI IJLj-i cDischidia rafflesiana Juj OLJ I JLfc L^ 
oLJl IJigi .UU oljJ^Ji^TljlJ^pu ^ <Ul ^j oljJ^JLlil^l obLdl LfaJL^uJ 

Ul .*J J^ ilUJl bbLj j^ aJIp J^a?u ^ Jdl Ca^jj^I *Jl^u»jj L^jJJu Lj t&s&l oL*£l 

a!jl^uo*>U U-U^ <£%*ojj?- J Dischidia 4*u-9*j ^Jlll dll £***££ db jP %*&&& 
OlJj .(2o)iL^pJjJl^|jij| ^*>Ull JJ^TJJ^I XiL^ljjJJM Jj^k JP j^Ua^a^b 
Oli &ij*>Ul ^iljjb J^-b OljJj-l il^TobLjJl j-^J-^J ( ^HtJ-Jl i^-^aS Pinguciula 

.JeJ*j\J\ J^b Up Ja£ ^ll olyti-l -jlil ^LwJl 
(t-^ J* J^ j^j-tf J jWj j^^^^^l J£* jljSVl 1 Jla J^-b S^j^ll oUji^lj 
l^pjj ^Ua^aj irjJLil ikJxJl Jljj^l dUb? ^1 Ij^ojjJiilj .unl^yuS J^ j* SjJj-l 

SjLi^l Lib oJL^all J£& iiij^Jl Ja^oj J ^jsrjll j>*aiJl S^>Jl c>*^ ^ 0j^-t3 
Jl JLJl Jjkil J^lgJp *ljk3Vb SjJj-l ^afj&Sj^l *>iJj .J^jJaJl s*PjJl jj L^a 

Jlg^l obLJli .XJUp ouT dike v Ljil ^j dlb obUI ja£ j^ jfr I sju»jlJ5j 
j^L *3^j ^lil ^UaJl (Jufc J ijrjL^I b^l Jl *lll Jaj J^l JLSl jIjl^I J S^jll 

j**wJl ^jj OLJ LfaJL?t^j ^Jl *LiP^M Ul. iJi-l j^JJ oJOJ^ ^bj : 4J&I iJ^I 

fir* &J* J* y&&\ Jj ^^1 SjJJ-li .^UaP^I oiA j^^-Vl Je^ail J^' k^-l 

6, 




4$ljjfj .OljJ^ilJ !^Tl5U ^ 4^Ij AjlZLd\ oi^i ( J^Vl ^Dischidia raftlesiana ( OUj 

leUi ^ 4j^ Jr^^t ^^t u«r>^l f j^uhij ^UaiI ^juh UUj ^Sjdl ^b^ ^ Jo^^ 1 J^ J 1 ^ <^' 

hi ^Jl OljJj-l JMtj ^Jl %* 4fjJ Jljjf 4) ( 0*jJl &wal pinguicula ( OUj .J Ji^ *Ldl 



**■*/*■ 



i^i^JJ 



lA 



&rjti\ o^llb ^a^j SjAjJLIp S^j^-jll oljycJJl 3^1 j^ jj^ •*'>* ^V ^' ^1^1 
Jlp iLjkil OljyuiJl jlbui oJL^all J***^ f^ &*tlJl aJu* J^yj .j^Ol IJU* J ^Jl 
OljyuLll j^ (VTj^ (t-^iil J J^-j? iLjkll oljyuLJl aJlfcj .j^iii JX^ /J^ Sj^J-l 

ij&dl j^p^J ^jkj ^dbij VOljJj-l ^Lk^^i^U-b jljjVl j~£ litl *^ K 

OljJj-l ,« MJgJ OLcjilj i&li 4£j**> J £3y*a LSIjjl dJUbuJ OLJl JIp l^k> jl j£j: 

l^j^J .IjaU bL*^ r^r^t ol J^i £**** J^Lr? j^ ^ ^^^ UuojjJljI oLi dbJiij 

j^l^-l JLxlljL^^b aL&I *Ujj c&jl J Jj^ai^l ObbJJlj Olj*2J-l ^JL?u jWjl 
^JL?u jl AJlP dlU^J .L^wia l^wifc ^ OjJLAll iJlSCajj cVHjJ^ll IgjLjSo ^j 

^jU^Jl kj^jj^kj Sjjj-s^ lc^j £jjj*-^j^VI SJL^ll L^>l ^"Ij-^i 1*^ A-^ **-*-? 

oJL^all oJia Jr<jis ^UftPj Jib Layi i^Jb? iwa3j UrjJ l^tkwoj L?-jJ Lpj ^^s^ jl Ldbl 
J^iji J I <u!p l^-^j^j c^-l l^L?- j^j -^^"*^l ^*j SJ^-lj o^L^ail J^*^ fj^ TV^j 
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> iy 




(CpJlA-l/^DrOSera 

arvi ouui jajaj 

<i) Sundew _j| OU 



i^H^JJ 



lA 



.Uj jl *>Up ^j L* jl l£ dike ^ ^>^l oULJl *^ jLS l^Li 

*^j CU?**ji V f^U l^t U /t-Mjji ^LojJli . JjL> Olio jyy U*Jo *w2ji jl ,*J2^j ^ O^J^^ (J 



(117:0 



KU ^dljLi^l • <3 ' J J *^ ' J* dj&\&>«zj j I L^}j^J j I LgJLs^U ^Jl frLiVl *Ja*ui cj^UI 

4(1) uy\~&j <<>»») 0^^ J^ OLuabuAlb j$J jL*J^M ijJuLJ OJUrj Oljlj-^a^-l bj 
ajjOj^aJlj JUjJ-lj j^^illj Aj^lSOl J> J^UlL i*-^- dilJLS'j cdiJj-iJl jAaL^j 

iUi UgJ t Lg^ajL^- j^j cdliJJ illiil j^pj JJbdlJ SLIiJl ^LJ^L 4-jjlPj aj-~oIJj-JIj 
^LkVl ^jji L^^wJl I JigJj .*li*lJ IjJuao L^jS" Jl HL^yi (.bj\ji~\ olyuJlj JjajuI 

j^l^a^l -.*>Ip J aJl^uJ ^Ij^ ^Js> (jjz£ ^Jail J*^r>> ^1 oULJl j^j^ol jj 

OULJI fljlfcj .&u*a ^J^Lic ^Lu*Vl j^U^-Vl flJlgJ &»-U-l JUJ jLtfi-l p \jj\ *+*?■ 
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&m*JJ 



lA 



^■[^ *U*Jj (.l^pr te***p uLcifl ( Jp o^pLJ jLJ^M ++*Jr \+a~a?- ^}^\ LgjLj&a 
•j\jJ>\ jl ^tfJbrjylJ ^1 c r ~*»2 Ol l)j^ r^^t^aJl *L^-jjl ^JL^ Lg-alJl>&-Z-wol JL*£- dliJL^ 
j^Lb*pl JLdoO^l^lJiajlA^lJic^^jlJJijIj^ jjijjj ajj) js" LgJLs^U ^Jl Jljj^li 
J>jUa^l p IjJl Jii^lilj &LwJl jljjVli Jl&l Uwo Jipj .^j^lj J$wJl ^->^ 

•Vrj^l cj'jj^' ^J^l^ (^ Jjkl ^ 

oj^j iwoiy B12, C , Bl, B2 OLuabJj aj^JISo! OULJl ja p IjjVI oJlfc J JL?-jjj 
£a jLJ^fl *.*«£- i»jM ^lj* JlP ^j^ Oljlj-4^-1 01 ja (t^j^J c^JLsi JP *>Uaij . 

.(22) (j^- isii^ ijlj^-l LgJlyuo jl vl ..^U^lj uyjj^lj JjJjJL^jIj oIjJla^jISsJI 
oj\3j L*£j jujJ-I Jlp <jj£ j$\j Lgi^Li ^Jl jljj^j-^TJlLaLsijiljJb «JL-^Jlj 
JU^aS) oULJj .<23)jjjgLJlj oL^jj^JIj A,B1,B2,C,K c ol~aLiJl J) iiL^b 
l fro * ^ aj j4§jb^jpu»^U&^l J) SjijLa?- (j\ jl Ja^Jjiilj ^Jj^^lj o^'j ^TjJlj 
Cjjp^ji Zaju jJ&- \ aJifc a^tj .*li*Jl ^ Lffeli^-j Lay ilj^j Lg-Sl^ al JlSLii jl^kJb 
La^U OjJJ <£>>"' Jbj' ^^J -^^l l^ilJuj 4*~illj iJudl I g ,/fil ,,^-^-j jL*J)U 

.iuJaJl J LJbj-J ja <dJl LgiL?- ^I kj^l uj&ji ?j& ojywail Jbj^' °^ (*k**J 

^&j cOlnJl 4J JLp-jji jlSsA K J C~J$ ^Jdl j*p£-\ aJlfc JL^-I Jl&l L~o Js> ^yJjJJtiii 
U Ij^J -flJ^J <Ui^uJ JjJ>*J J^j^ dlJ^j c C j^abi j^j^ai-bj OLuabuiib ^P 
iwjVl i*a ipbjjl j^lj^lj iJJdl j^IjA^M JU? aJL^uJ o^kall ObLJl fllfc cJl^ 
Cjj dlUS'j cJUi ^ka jNP^ll J I Jj Lib- ^^ ^l Obtj^l cJL^jj J^j .icJLAll 
>CP^Ij .<-IjJJ| &-Ls£ J aIp JX^J a^^U^j j*S>^\ C^jijj ./ttJl^tJj ^jJ Xj^a jAj^PjJl 
aIOJIj ^Ij^ 1 ^' ^J^l J> j^lj^^l -^P JaJL^^j iJlJuul <U^jL^- JjiiL^^L 
jjJlII jibul Jj i^-JJLl £ lis" aJl^u^j il JlifcVl JIja 4^-bw Jj ijJu^aJl 4^jJillj 
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Ijp^Ji J&al *ljjjl jjJU ayi? ^Jl OULJl ^JISj .(24) ia LiJ I j j ^ Jj j^\jA^\ y \j+a)&u 
jj* c,y JaJVl Jl LaJ IJl?- Sj^f p LaJIj 4£j\Jl l^^Pj jy-^kllj jbxjjJlj (JDjJl)jUJl 

jlk^Jl j ajJUj^jI J£a £ilb£ ^p\jfi\ ty?r\jL LaJjIjij oULJl aJia Jj^- Obyl j*p\£-\ 

.Oj^aJl j^L^ul dlii^j SjJxJlj JiU-l 15"LLoj 
fl JUfc <ju J^^A Oj^Pj-Olj jl^ptS^Mj ^jyuAAll J£a JjljJ^U ^j<& <^*^ ^Ujl OlJj 

^Ja^ ^J^^t ^J^l OLJl I JLftj ."j*jDI Jlib ^JLil OLJl"^! Salvia salvatrix &*«J?%\ 
. (25)jj^\j 1^oj^\j ijJUAil o^fjJLlj ULlI £j6 foxy* QfiLiLa*- dJUb* 
*lip ^ cjJ^Jl ^ 4JL1I *ju ja L*j6 Lgil JIp Lb^gi?l ola 4JUJI OULJl j^jL^-j 
.<U*jU OLJl l^aJL^UiJ *^f Ujuj cjLJ^J 4^-LaJl ^Ijll jijpv jjJLj py£j ^JO-l 6' J& 

yjvljpljl^ 

Sjww &s3l^j| jl V c^^iaJl j^ p IjJVl <jVTj j-^-lj A^l^iJlj J5ljJ-l J^l jLftjVlj 
.ij^JJl r^ij 4^-l^il ^UaPJj iLJt-l j*w~ob-^M ojljj J> jLJ^I j^i) J p>£* jylj oli 

. jLJ^U oj^ ^-^S' C^iJL?- S JL^ta ijU^ OLS'^a ruljjJlj 
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,jdl ^l^llj .Ij^ £*>L*?- jjOliic c^juj^I j^Up ^y* Jj&a feu\j K' 
OjjijJI aia ^^—Jj c"SjLkil OjjijJI "^o>I IgJp jlki oULdJ&*jljJl Ja>u 

.Oby I j^ <u Ij^li U ^j XjLjI C-»^tjJ( otflkj /f^i j^ 0*^1 z^" Oj^-Lll ^)£^ ij 

J cu^tJ Ujupj .ojjbjil *&\ji jj U?j^a?-j ^^"*^l b*>U-l jj J^j oLJl *u^j *jj 

±yj&\ Vjj jMtfkll j OLJl p,jj (w^^-jycj txjI ajJj OLjLjJI ^l^J) J I CwJ C*jj-?-l 
L,J b>uj .a jJ~a <cj U^ <-~£j £La j^ Vj^l La r- Ltf ^ I I ^ ^ LiLJ I a J^uJj . Oj 1^- 1 j 

[fej .ijUJol L»Ull J Vl mJLxc Ljlij ^fj oLdl J^-b ojlyrl *h Up ±3Laj .L^j 
aljil aJUfcj .OLdl OjJi j* 4*jiJS £jbd ^0P Jlj OLJl l^ Jl 4£^dl ijUJol jljll 
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iff- ^JJ U 



kj«0 j OjijO^lj «^j^l r^'jj ^J^ ^t^L^^Sol oLgVUl oJl^jj XjUAjI ^iAil aJifcj 
^jiijl *L**&1 j^JU^oi fiJUfc Labi J Ul . J^-jJb 4~£ UfcjUfcjl Jj& fi-^T 8 -^ (tf^J c^^"' 
-.bjj JjJjbtj ojjkdl J^i^l (J^kall J^UaJlj Jjytll 0*>t» Uj i^^l *3lftjJl O^p 6 ^ 
.\j&r oju? Zj?*ju> a ifcj .£jUiJl ^Jt*Jl ala *U£ U Jdlib iLU-l r^ljjJl aJu* 
^op jlIaj ^U?r j^kj jl JjL*j L^>^lj p*U^lj ^/-^j A&\ I* jLJ^I jj 
*£jj .oL?- LgJ ^jyti *^j o}j£\ Oy^ <£J^ ^' ^"j*^ SjyUaJl oljJiil j^ Jj^j ijUi 

j^j jljjI^LUllilkll J J^Ail \X^La^^ Lm ji\ j\Jy\ b^£JL*j .jljiVl 
aia oLJl jJx^ ^lj^-1 OL) Jj .( o^kp o^aj 4J OL) )dJULJblj JjJjJlj f^jJl 

jjiJ s^jil a*iA ^\Je\ J ^1 b^lj • ruljjJl jJ^l ^L^-j 

Jl UL^I liLi . ^jLJlj cjjJ 
U^IjjI jlji^fl b^ AlkJl I Jut 



j&\ 



,» — *a s Jl U— aLal 



j j^oi ai ^jjl obrtP>U 




_l to I ^ lAjlAjfj 5jyU!l OliUI jljjf ^ <of jj* .ttk£l 
jl»ll I^JU 4k5/l OljJJl ^ _ l-5>l lOA ja J& ji\ 








-J 



■tei_3^ 




J JL?-jj» ^JljI Jjliil *^wa^l iJifc J^aij *iLjl L^lJbJL?- JjJL>JLj 
Lp^ulj j^A^ll OjJJ U Jljj^l J <jti\ ^UaJl IJu* ij^j VjJj . Jljj^l 
jb ObLJl jv^-I c£^' cr^ 'M -Ja2i jjA}Jl rtkwol Js> C~£Jj tyy U jl 

SjJ^ j* J^iu*j J^JL^I (juj^UI *>tai .iUil JuUll jjijSs^I oli objJH 

V) *ajj jSlc v jlSCo j oLJl L^uj Liwol ^r^ll JjjJM J LgjU^ol o^ljl ^^ LJIp 

a JigJ ObLJl -bis .Lg^ii &%>\J\ Ugjy-SM Igi^k J ^y-^lj ofj^l ^^1 J UalJ^j 
.oj^xll Olj^&all ja ^ feu\j\ _b*^ OljJlll j^aaj >u^- j^ OLgVUl 
j^dliij iUil j* iflkw j£i Lg^ij 4^ul^l _bb ay&ajjjJl jla d&l Uwo Jipj 

J Ja^j ^f tf^ij .UU L^tb j\ &a\J\ jyu jl jSCc y& oljJjl ^jlp J ^j^^^li 
^tj c^ydl oJufcj L2*Jl lJufcj jjjuUI iJufe ObLJl Jap I ^JJl j^ -J^k^l Ji^ ^j^aJl 
J^ ObLJl oJub Jj^j jl ^^c U3 Y^L^-j^Jl -'i 1 - g a /£**-$ (Xy*> ^rj^ ^ j^jL^- 





1, 4-dimethoxy benzene 


Caryophyllene 


Limonene 


2-phenyl nitroethane 


cis 3-hexenyl acetate 


Linalool 


3, 5-dimethoxy toluene 


cis 3-hexenyl butyrate 


Linalool oxides 


4-keto beta ionone 


cis jasmone 


methyl 5-hepten-2-one 


4-terpineol 


cis /trans ocimene 


methyl anthranilate 


5-dimethyl 2-ethyl pyrazine 


Citronellol 


methyl benzoate (C 8 H g 2 ) 


a-caryophyllene 


Cyclocitral 


methyl salicylate 


a-elemene 


delta dodecalactone 


n-Hexanol 


a-farnesene 


dihydro beta ionol 


n-Pentadecane 


a-terpineol 


Dihydro beta ionone 


Nerol-geraniol 


anisic aldehyde 


Ethyl jasmonate 


Nerolidol 


anisyl acetate 


Eugenol 


Para dimethoxy benzene 


b-damascenone 


Geraniol 


Phenyl ethyl acetate 


b-lonone 


Geranyl acetone 


Phenyl ethyl alcohol 


b-pinene 


Heptadecadiene 


T - terpinene 


benzaldehyde (C 7 H 6 0) 


Hexyl acetate 


Trans beta ocimene 


benzyl acetate 


Indole 


x-pinene 


benzyl alcohol (C 7 H g O) 


Jasmin lactone 


X - terpineol 


benzyl methyl ether 


Lilac alcohols 




CI 5 hydrocarbons 


Lilac aldehydes 





ol^LJl <^&j2&l o^Uil l^Obc 4^3lj (Jdj*j*i ** *->^ lift 6jLA4#^ o*^ (^ Jlal jo-^ J^j .ft><*jil 
.dl3 <jy? (^iir uyuJl uh^* ^ ^ M*-&^ ^l^* *WjW*l* ^Ijlt £*> ofcbil ^ . JjJiJH ^ ^c^jll 

»^^r lJj*>J t4ijjj-43lji^L2llj <^^l OljJJl j^jUa?- ^J^^l oljJJl oJLft 
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kj^ cj JlJl\ J*~>kj (2%)*^ J>jObjVl 
^1 gij V^ljD dL*i «Jj*J ^JJjj ^JU-I 

.jlAjSO fctfl^l *fe*? i^U- ^jfej J,jtf 





VJjbJ-j J^io 
i^ull LoL^ll aJu* dike oULjJI i k • * 

.^Laib iJUi-l V*UI j^ &u\j\ aU£ ^JUl jj&\ 
IJife .Jbu 4JL1I ojJii cJDb*-j o^w? J^ ^ul^il aJifc guJ ^1 /*JiJlj ^ul^il jj 

^uij^ii oJub (t-jj ^ii obisoi j* <jvvi i3L^i c^uij^ii ^ p Ijj^i 3^T jj #u*?u 
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i^i^JJ 



lA 



■(•-ill 

.jlj^JUob tJjJ&uy\ I JUbj cijj^l jLJ^M ObjS^i Zlj£ 7&\jj\ 6 1 Aj^"' l3^ 
feu\j\ obj^-j .LJj jLJ^M *Jj Ujup JaiVl J>-JLj L?tjljJLj ULLajdl oLjiji-lj 





4 





j-° <ju^ i*u>> j^ Jj^l 7?-~*^ lJU&j -S^j 7?-j^ A° J^^ cA)*>U ^tfil^"! /%-%JiJl 
Obj?- dJL*c b*>U-l aJu* j* oJL^Ij Kj -ruljjJb j*iL**-Vl Igj^c ^dl £~*a*ll b^-l 
oJ^jy-Sfl Jejajlj .JLiuol °j#H l^iljkl J^u ^1 £jJl$Jl oblJla*Vl J&u feu\j\ 
aj2j oJUsAll flifc J&tjl^Jl *^j^ *Jb L«JUl£j .i-J^I J^IJU4iuarJL« oblJL^Vl 

jgjA Jj 4aj*>Ul iJL^I J~^ja U£~\ J^b LgJ Ijj^ ir^ iL^\^\ Sj^cdl oljLSVl 
iJ&l jp [£j cJj J J^*£ oLL*Jl oJu* Kj .^JLJ iJLi^Jl v-bl J aj^jll *Jdl 
aQ&j ) jiU-lj j^b ^-^-a 4j I jI^j ^JljI All *-^J jl oljLiVl l^Ju *J .j^iio 

♦ f o & \ 

OUjJbw ^JL^ci ibjlli h&\j{ iLUll CUC blj cOb>tP^bj^uLll joiLU-1 r^ljj^l 
jl jS^c Jj^Jbl i^lj **«j Ujup Jl&l L~o ^Ipj .4*£l^Jl o la J> jJlac i&Udl Sj^l Jul 

dlii Jl^aj .ijf%iJl i^ak^l j^Jla Jy^lj^l 4^5 1 j |t-*ii UJUPj O^bj^JLlI Lib J& ^*j 
J OjJfcjJl dit texjlj IgJ *Uo J&\ &bjJ-b jLJ^I jSTJIj J I J$\£ U OjAj hx^\j jl Lab I 
J&lPC~*JObLjl jl^ JLjJ M^l^Jbu ^1 iSJ^-lj .Ol^ooJLP Li^y-lijJia 
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iff- ^JJ U 



^Jl *Ui*Vlj ruljjJl £^ d^ ^^ ^'j -uy&l* p l^lj J* v^U* j*j c^lj jt^LJ 



i^Jbiil l**al\j jljjVl 




&^ gSljjll ^JjJUj .**Sl^l Ol^r iJL^b oilr il fctfl^l tfjJiS ^1 ^ uid^ 



J$wjj \i\jpr cuik^l Ji Jjljj^lj jUap^l Jb J^ii jl bSlc jl*j j^ Lgjj jkJ Ujupj 
JlSLil <^j ^j^- i$bj*^ Jsbak^l jlSCaj jLap^M rj^" ^^° 0' j^ -(tJ^ j& 
.bj\*t£>y\ j^jlilbj £^>a£I &&I ^Ij^ilbLaJUJL^^ Ji o^»tJj K JiljUjdljLaj^l 
^ &\ Lg*i li*j -^ cJD^- *# Jjl i*a <J$^h li^- £jL**M Jajlj^ilb ai* **y c3bj*^J 

^Jj^o^jl jLaP^M 3 JLP Jb Jl£ LL^a ^ JJj .&^LA«^iiijjA)Jl J^ *^ J ^3 'j 9 *^ ' <>* *c£^ 

ObLJl uuyo *UUJI ^la^j ObLJU j$l d k ,/>^M I i-ft l^^^-j .OLJ Lio L*e\£-\ 
1*141 Jjl <jwaJl J J^-jj^I ^j^-l o^cJj JjSo J I ^gi lift Jjb*P^I Ul .IgAJutfj 
^ &^Lall JjSo J I I Jul j£c *^j .Lg^iJ c r ~»Jl J*ki Lg^ii JLP-ljiJlj j^jlilb &Ip 
.i^U-l 4~^b^l ObLJ-bj JUi-l j* Jb- J~^-l Js> OlJ K C*iL?- ^1 
ObLJ-b c ^il ^^wzdlj Jloi-I lJufc K JJL?- jji r^Sol jljiil J ^jj U^J 
J^&t cU^J jl?- ^ jjJjI ojJdil l^L?j Jkll l^L? jbu<dJlja Igjik^^l iaijiil 

( 2 i^ii^ji ) 4 '\jtJ&*j& *\£ 'j£T 

•l^JJ^" ^ j' i£j^ J^** &y<& OLJl pjj l^^?- ^jlflk^^H lib ul£jol jycj 
lift gjb jt-ftl j* lift ^uj .^y-l Jp #jj Jl& ^ j£j> J* Jbj^' £*J &j£ij 
^IJLPb aJu Ji£ j? j£ ObLJl J J^Jl <Jj^ J'jj^l ^jlik^l al&j .j^li-l ^jlik^Vl 
. Jjljj*AJ ^tf^oil ALkJb OLJl Jp J lJ^ l^' v-^w-Jl oiA l^w^- iu^a 
jIl^^j ^1 OVjA-l ^JLP jibjJllil .iUJj JL^woL^ Jl JU^j ^jlik^^l life 

c l$sj^j| Jj?- jljjJiib <uij Jai-I ^ ^j^-l 5Sjj ^j^LaJ ^^ iJjj j-a I^IjcjI I^j Ajii 
O^ji-I oife Ju LgJbL^i ^dl Jljj^l ^J^-j t(OVji-l ^JLP)N ^Jjpv 4Jl j>JJ U^Aj 
Jc,^^jl oi* .ObLJl Jlp Jljj^l s^uiJ *liaj N/P JjJui (Jljj^l ^J^P)P ^Jjzv 
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&*i ^JJ L 



*J* 




*JlP 0(>t» OVj^l *tuf tfdbU* Oi jdl jljjVl J JPj J&^Jl J^ Oljj Jib 
&j?d) <Jds£ JJlP JlP J***} t^Ull (Jj^l <>• ^a)I UfjU \h[j Fibonacci. 

.J^^sll ^^1 Fibonacci J JiP U Jaw OVj^t dJUb *l*f IgdbU* ^ 

jbwl Jj 3/1 *j b*J j OUL) Jj 2/1 ^ft ( uLi^^l ) ^\J.\ OULJ 

.(27)13/5 LaJlj^bH Jj 8/3J^ll j*>bH Jj 5/2 ( ^o -. lidl )4^liJl 

*JauJ cAjS'j i^jJl oiA jjll S^»tJi <J$^ c^' j -0 ^^ J*?* ls^J <£y& *&** J£* 
.O^fjA-l aJifc u^ ii'jjl ^^ U^jI Jjj^j .<u*& Ja^-I ( Jp ^j^\ <&jj J^Ll&uo iiijj 
4iSjU cJttJ- Lj c&^La* JjSo 1 elr*2\ i)\ J& Jju *4» LJ^ j*tdl IJU* Jip jljjVl 



0] 




teUl ol£l ^ ov>r <^!# i*-fe of <*** SjJU jjVl tf^l 

.fiWbll Fibonacci il J^f ^Jb l^l* Jjm^-I ^ /^l 5 

0I4M ^ ov>r j^- oljj^ ^ JA-Al ^ JbrjJ ^1 oUI ^ uf 
ilJiAf ja 8 j 5 j 3 Jp J**J Sjil dJUb ^j . J$^J| Jj^ 

J ^Tjll OLl) 9^bJl dJLft Ob jjjdl b^j .2&-^2il Fibonacci 

^i^^i^^ajjjrj-fj^3/5oijj^^jA( 
.^i ouj &jj j^r j-fj Jp 5 / 8 aijj^j ^l«ji 



.j^aJl L£o^l : s\j*p^-\ oj?t*i\ 



OAA \fe JlZ* ^Ailj .4$AJ| Jilp ^o-^'j IflJfl^Jj oL*?uj iUJj o JJLfca l^^jjj ijfcLw 

jbdLlI jUj^ll Ul (.hrj$ 180 L^rj^ ijl^ <jd^?^ Qlik^ jUj^ll 

kujl Jj& ljl£fcj .Aaj^M f-ljj^ <jv£o^ Jj*^M -.j 
^kJ UJLP ( ^*c cJL?-lj j^aP J^p- CJlk^l J^ Jjljjl 

•^ j^LJl j\g\ j&j <dp U^yu j£*i IJ^j 

jl J^P . JxJJl IJi^j jjJlJI JjjjS lill tij^Jb 
j& <Ua ^ A^Jl a c/t-^s^j JflJa^cJ ij*t~wJ dAii 

^jj ^ <&jjjbu JL? ^-*a*J ^3 ' j^J ^ ' o^V ^^ 

.ij^uj^ri^ <^' c^>^' j£^i Usr ^ri. 

JaJ-l l^iij JLa^Jlj jUpSM Jl JaJ-l IjJLo 

Jjjj O^Lo^M iJl^jj cdJLli jSCal U £*Jbu«^ 




&?H ^JJ^ 




.^l gjjxll dllJU ^ JjVl -^Jl £^ . 9 ^.jlj J^y V^l ^-Ull ^J 0U«i u^jVl u«$jjJl JIaj 
jljliU fijjl^l 4$jjJl J S JuUJl U^p-jjJJ JjijJjJl 0^>w Jjl ^j*o*tfl oy*J* J JjljJ^I L)l 

. 1/2 iiL aSjj j£j JaJ-l Jajjji IJlSsAj cLijij ( &rj^ t so ) ( jtJaS\ uua) 
c&J 1/3 £ijj J$U JaJ-l jjJbj l&& &rj* 120 olj^i dike jljJl o^*J> Jjljjl bi 

JUj dj*z£ *Zg lilj . 5/13 ^j~o*^l j^dlj 4AJ 2/5 ^l i?-j^ 144&TjJU 9- Lidl O^wj 
^j*Ua K jl L} &£Ua1I L**o ^Jp C~~J l^^jJI aJia jl UL& JjJL^^uJ oL^b^Jl 

.Ja^Jlj <oUll <uJj oLJ-l ja£ £o*uil olpj^il 

(21 + 13)34.(13 + 8)21 c (8 + 5) 1 3 c (5 + 3)8 c(3 + 2)5 c (2+ 1 )3 c( 1 + 1 )2,1 ,1 
.(29)... ( 23 3 + 1 44)3 77 c( 1 44 + 8 9)23 3 c (8 9 + 5 5) 144 c (5 5 + 34)89 c (34 + 2 1)5 5 

Sop lis I oJu* uui^l ^JJl ^U^-i ^l^l jlbdl *~ub jg'Jui j^l^-l s~&*Jl lift 

^1 _ bill ^ ojnSo 4*~kll J^rj^^l i^Jl oJiaj .^oLol j^UuZ' hjl*j&\ iwoJu^Jlj 

.OULJl J^jiJjLil jt^wa^lj oL^tJLi 

JjljJ^I Jjl L^^Xll Jjl L r J^Jfijl J^TJJ 3 /8 j**^ j^J^I Oj^L^ljJ^^Ibi 

Jjl ^^wJl ^ Lp Lia iiLsSO I j j JlJ i Jjl O^^kll *>ir J^^oi^l Jj^^l ^b3l oli 
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J^f J Sijirjil jbjVlj .O&UI J Jjsrjil /Sl^ll n^^yJlj J^All oLJ-l *^i J ^ - bi* Fibonacci &JL» ^l 
^1 jlAjVlj jl^JVl jljjft Fibonacci *LJL> C****- cik/»l ^1 jljjVl ^ #:>yr>l JUJUj j» UkJl J^ Jo? 
u>Umj (JjU- Jt£*» is*Ia*» cik^l Jti S2^l J ^ a$lj^- cik^l Jtj \^ $b>j JjV <£j5 l^f ^j Up- Uly 








^PH OjjlA 



: Ifa-^hj* jy*g &*>0 A^^t^Mj ^Ij^dVl jS^>* : Jl&l J*r*° (J^J •l** ^*^ S*XpI§ c r ~*?- 

iiSj^jl Igj A^fcUo ^j| oJL^I^ll iJji-l J S^-jll J'jj*^' ^^ ^' <£' 34/89c21/55c13/34 
Ul ^^u ^ljl£^M fljlfc aIjl^UoU IgJp Jj^-I r ^Jl jj^iOlj .Ijl?- 4&SCa Oj>sAJ 4*~JflJl 

£*«Jl" L^JLp jlki U Ij^Tj JUA-I JUiOl ^ ^Ijl^I J*j^£ j*\ ^U~ 






.,8 9/5 5 ,5 5/34 ,34/21 ,2 1/1 3 .1 3\8 <8 1 5 .5/3 ,3/2,2/1 ,1/1 

LJLwA ^IjipI /t-wwJS J^Ji^Jlp i2jjJaJl oJl^j J^a?- ^Jiil LJLdlj^Lp Jl9 Jj^U^ 
^-uJl L^ljill ^*U^ UbljJ LJLjJ IJufc j^Lp l^^Jj -^"^l o^V^' ^-»^V ^**d (tf^^>^ 

JCJjjLUl J (21/34) cj^UU^I 4^l£ J ( 8/13 ) ci^^waJl JpljJJl J ( 8/13 ,5/8) 
iy^V'^r*^ OJL^U ^Jlll^kdlj .^^wwJl ^LP J (55/89,3 4/55,21/34) cjl^JI J^ Jfi^oj 

diii Jip Oj^a^aC-w^jljj^l JL^-Ijj^dliwjjjl Olj^dlj ).31..( 2 X 360°/5 = 14 
jJ^jj Xm^j^JI ojyuill oJia /^ 7-^^ ttf^l OljyuLllj iJjjJl cAs<ar^c ji ^l ojyuUlj 
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40 ) 





^-bJt jljjfrfl gh j^-iil iUjf ^Jj&l 

jjZ&\ Oj*Jd jji*0}\ ULfJi^ dbi^j .jTjil 

jlojLa^il Fibonacci aJL. iljipf 



^PH OjjlA 



Ljj£jj *>l$L$ OLJl i~~£j iJU-l OljyuiJl IfrJJu ^1 kt^J^Mj L$jjl\ rJa^o Jip 

.4^1?- ii)^ C*^W 1$j\ Js> iteVl j^\ J* J* i~*ll ^kj\ A** 2 *' L^^?- OULJl 
J$w jUiil^JajDN A J I Jj oLdl olji Jb*l> ^Jl oUjIjxllj i^LJ-l j^jlilli 

*~^Jl aJia pU^-l JUPj c^^ujJJl j* *b- ^^^aiib OLJl o^Liuol J£* iJLJ-i ^lju*Vl 

JUp^Ij .l^J^Lkij Ijl?- jjiLAJl l^i/u 4*JUr iJs>\i J# %J*iJl i-^Jl" alfcj 
jIajVIj ObLJli . JUt- 1 JUiOl J# o op 123 1 dig lf*ljsJb L^Llj\*ju ^sJl 4-^iJl 
j^JVl p lJUVl JIp Jb ^h j^LAll l^b*; ^1 SOPliJl aig c****^ ^ll Jljj^lj 
: Jbu Jj&t ljJ^j *^ JT jl^" ^ I (O&l jTjiil J Jbu <dJl <ju Jij ./fJa^il 

(8:JtP^I)<^>lii^ 
( 86 :*LJl ) <^Lj^- 
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4Jb>-b Jjpt^il Lakuolj ^^Uil *wall *^&?- J) <>jjI jl JUJus 
j*JjJliLjl ilSjj JLJI^O^J *>taJ .L^aLal q\jJ l£ ojy- JLlaJSjJ 

ijij*^ l>° -*S^ 7!^ <<^ *-Lw*s^l JS'^J l)1£* K' J CJjJ^j \ 
% j^ujJJl 4$ lb Jyi ^1 SSlkll Olk^j L^^sjj ijU-*^ o^U 
jS^lj^J ^ U*Jl lJUfc JS* ^IjJ ^ ^1 i^wwJl olis&lj cJaijj 
j/vl ^UaJj ikU J,r J LdL>L&i ^1 ^l>gJl J-* «jLr*?l 
J^ i£J^ cr*' ift^aJl ijU^Jl i^wjllj cJuiaJdl JUaTtflj 

jljj^l a*i-& J JjJLj-^j j-jiJiJl JL>_aJ| ci'-^tl j-^ ^ 
CJjJl LLa *J* JL>-aJ| J^? ,1 g ' ° OLajJLall ^^JU- Jj-^fli-lj 

*>0 ciUj Jjl j* |t^ij ^JJl Ul .LdLtwol jp ibr>U *aJ^ La*! 
fco^rj aJjJUUjI JU-*Jl ^Vjjbj aLI^jI IJu* jl cdLi^^l 
Jpj Ji*J^l^a Lcj AlkJl LfaJL^u^i ^1 Objtxdlj olj^Vl 

oLdl frlj^-l j^ ^rT JT LJ^l £^j c^LlsjJl IJu* Jip J^j^j 
*lj^-Vl Jib ** UjUj^Jii ^ J>i IJLa j^jjy-Vl jP *>liu^ 



lA 



J*y&\ \~*d\ '■ s\j*2&-\ Ij*j&.\ 




jlj^o^l j^ lj~o J£c Jlj Ui iiJb^il iwj^M o Ju* jjjSo Jup ^Jaj ^Jiil J^^uxJl Ulj 
jp JlS^j UI ^jju IJigi <ukJJlj oLJl j^jLa?- jp Ojl?lj Ujup iL2J-l Jj .(32) 
b^l aJu*j .OLJl *L JjSo ^dl jh b^U-l dlU^j .IfJaJjij OUl b^ j^jL^ 
Jljj^l JjSCi j^ulli ciilb^l b*>U-l jji^So Jc^woLlI cJjJl jlJLy OLjJL)4Jj_&1 

7^0$ b^l J^r^ll jjLdl IJU* i^J^Jaj ^1 oJUJli-l *Ui*Vl UI co^J^iflJ^jj <u 
(£j?-\ ObL^ jj i^ii b*A^-l i3j£ ijy**& -0^^' ^-*£*J £L£* ^t^r *-**«&& *-lj^"l 
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c**i OJJ 1 



JaslA 



J I LgJ jJ^uJ ObjSo tijj)\ COjj Jij c dlii J] 4JU£Vb . k-bLl Ol JUll J£b 4jjJLIal( 

.ijK-wJVl aJife j4*? ( JIp bjij^l o^& jJLi L La 




9, 



^r *j& La 1^4 UkiU 

A i*)l gstf Jlj y*.o.»tJl 
*l£u*« cislkj l^ljirf 



Sjjl^iy^ljljl?- 



obxkii jb-i* ( tfj^J <vrjtf-l <j5UJl> (/«J'j j^l o^j^S^ 

i«jj£j dJi^c ^"ji^l ^3j^ii rJfi^o jj^ji ^ijl ^^1 Iju&j .j^wJl 7**~»d\ jbj& iJ^Jj 
aL^« j**lil o j^J ^x iLk j jSo i^l£-l b^U-l ax^jI ^JjI ^yuJJl jjijSs^li Jj^liJb£ 

J^CU UJUPj .^^wwJl *j*^ j*^*2j JtfljJl frill 4JLJsJl fl JLfc J I JLJLi *-*£ I JL^J&j .iijjjl 

^1 dIj^jIj frl^Jl o*^^ ^ ^AwJl t?***^ I jla Lm2^ cOLjI aJs^j oLj! oUL^ 
.iUlj^LiJi (j^ajJij^l ^biiJaJl oJu*j .ijJUl <uJj frlpj JmJWju 

.,ij*dJl Li^ll iiJ?^ jUjiS 

j^jjj b^ bt .ij^ol b^l ja dj&> :o JUpf Jl£jf Jp ^ll (i^l 

( Lijj^SOl ) Oljj^kJl frljjib a^& b*>U-l a Ju*j cijjljjl b^l j* Jj£ci igtaL/tfl 

caLJ.1 ^1 "U^uJl" IgJp jlki ^1 frl^Jl o^& Jl <~>J\j jg\ iguiL/tfl Lijjj^l 
Ju^S"' ^&*psSbSi\ Lijjjj^-Jl Uh^J **^Jl l*^-*i .lilj^?- j**J *-*£jJ\ IJu* j-^-Jj 

IgJOblJ Sap ULii £JLj*j .jljjSUi-sJLL«Jl i^A-l JojyL^ojJJ^ aLJj 
^gi djjj: oLJl f\yr\J^\ j^j-pu OULJ.I aJifcj .l^iljjl ja <£>l*Jl rsJa^Jl JoLaLa 

ULl IfrA -rj*-~*> <jM\ j\^\j jJH JA 3&jj}\ [?-Jj j$\ oljUll Jip ^jlj^^b AyJ 

iUJlj SjjJl ju Jltf^l iii?^ AjSjt oLjMJLs'jiijjJl J-^"^ ^j-^r^il ^JUaJI l^Ij^i 
jSCc ^dl iiljll b^j ^>^l Ifilfejj oULJ.1 oJufe o^ fciJLsi Jl au^^U .^jl^l 
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l$™ ^jy 



Li^La 



^U*J| rt~~Jl 







JJuJ\ 






Jjtjjj o^j4' <La*JLj ^jJ ^ Sjujip k^£ olj^ti oJiaj .li^j IpLjI jLJ^M JoU^M 

fj ]&£& ^Lh te-j&A OULJ.I Oj&j .jbuojL?- jbdL?- < ^-l-£ lJj-~** ,i g ^ * jl *j-*»aJlj 
L-ijU-I U^l Syk^Jl J*£ Ujup j&j .IjL^j fa* lab* IgJ J^Jl OjSo ^Jl £w/vl 
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J*y&\ Ljio^l : tlj-^-l o^jsaII 




C^wo^jj^lSLjl Lai ^ji-l *l>jJl Jj SJLjIjJI 4jjJ*jJ| 
Jji^t jp U^Jl -,b£ jjiJJLlI JJJdlj Jj^Jl Jlp L^a^i 

&U*Uvo) <jwu>> (ilj^" oULJ.1 &j>j jl <j^£j -Oj^jI^I 

J**" J^J -uje^l Ji ^LaL^I ^J^ J^aji jl jS^J 

^LaJ oJ^-Ij 4§jj J 4-aL^ J>^JLa 1 3 sL+0p-\ £ JL&I 

J^*-l cAd^^L* ^dl ol^^M aJia j^ J^-lj Kj .^^wwJl 

j I <j£sj .( 33 ) iLiu^ ojj^aj t^jp^j b*A^ ila^ol^ r'^j 

c r ~*£%i S JL?-lj ijU- J^ &^£ll Objlxll fiju& U&JJ& ^l XJjfcJiJl /£Jla j-**^"l &JJ+& (t^ 
oJi£L*c JUp*^I aJia J£c &jaj&j j^Jl J I Ca^ J o^J^cw jS^I ciLr^l ^-^ ^ ?>^ ^ 

jp Vl ilij^Jl oj^Iao aJ2u»j v Ldbl *jy&\ \~*£\ *l£\ ^r^i 4? ^^' C^-^j*^ 
*lil jlJii Ldbl OJL?u ^jUJl J^LsJl t Ju& ^LjIj .frjMll oULdl ja TjJ~\ &Jp 
&lll JJyuJ jPil^^a 4§jjjl rtkvoj^&Ul j|Jt?-lj ^^u ^Jl OULdlj .S.#^jjOULc 

.dj2&l frill j* 
J£aj .SjU-l frl^t^ail aUI JteLJl J frill ijA Jti 400 LjjAj JjOj jk2Jl o^J> *>tai 
U Jl frill jIjlao jeJ&cj Ujupj .L§3*>IpIj oULdl «9 J Ldbl ^jJ i^Jl J^I^Ol aJu* 
iiljll b^lj .^dl *lily«J *d 0UL1I jJbcJ Jj^li i^Lailj iwoLJ-l i^jJLjl jj^ 
jl frill L^ju aj^U^jI oUjjIl^-b JL?-UUJUpLgi^>ulj *Ldl _U&I JIp ^jj^J^I 
U2-\ aj^\jjJ\ Djv Ujupj .OULJ.I rcij iJiSCaj iJ^-l ^LiJl Jl dlii ^^Jj>j ijU-l 
frill ^w? l^^^- <£j\*\j ^J f^t fl^Jl IJu^j .oULlI jIUjjj iJL^I j^ frill tJh 
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c*** ^jy 



Li^La 



4ilj^ Li?- 



i 



HO 



m r 





^ Ji^t I JUbj .*UI ^j £*-jU-l yi-l J^-b Vjf fj«H^I J^*% Stoma OUUJ Jb-f £tf£ Uju* 
J Vj( y^-l aj*JjjJ| j^U* Stoma aLdl JfUj UJUPj - U .aUtt - bJJ I J i^^Sjj k**4l\ 



\ 



Stoma. Jl J^l Jl &*Jlj iWJl «>A4*e IJUbj .*lil 



oJaj -jyJJLj r^j j^*^ (3^ jiL*il c, \jj\ j^*j J*^ (3^j j^^ r^ ^L^l *L*« 
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J*y&\ Ljio^l : tlj-^-l oj^saII 




.■LJUjI SjJ^Jl 
tfJall 



SjJjslll^U-l 




J> S jl2m ^Up jj2£ of l^w j& ^1 obejSull 



jlgjJb Ul .^b^l J^^SOl jA^ Jl 4J^j ULlb IgJl^b JjO^ 5 ' Jij^t ^Ij JL^-b OUUI 
J jjjti\ .Jp aJ^uJj J^jl&l J^-S'l lJ^ jA^I j£ 7?^ 4iUa aLJJ l)j& UJUP 

LaUl OJUJ ^ISjjJl *ljsH ifJ ^y* U*Jt?-j aLJJ CU^tJ £ jJ ,<^"J • ( 35 ) i^"L?"j obLJ Uijl 

•°^J' J ^ JS* l3^ l^' ^tjj^l rjj~\ &^j ^ijJl o*^ J JW ^Ij 

Olpj^j£ j^ Jj&a ^ISjjJl rJfi^o ^J^uj t#^ r^ 8 ^ l<^ l£-^"*^ OljyuLJlj ojyuLlI aJUfcj 
n*~wJl I JUfcj .^ISjjJl J^"b lj^" i^i^ otflkj 4J ^tfjJ^- ?>***■> J^J i(t-^S^ i/'^i t&jyuo 
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.OU) OUIpJUl ^bf j* (Ksilem) Olji 



I4A4J ^ ( &l JUl aljil ) *l i*ll ol%#- 
. JUt j£& Floems -Jl ji^t J* 

floem. jij^U- J$C^ ^-^1 
JbiljsLl ^bu^jJL^Jl ia^Jt - 

Floem . -J I /| foj^jll 




J*y&\ Ljio^l : tlj-^-l oj^saII 



$jj [& .\i\jpr dj^i ^&jjl\ Jj OLJl J>-b J^l OljyuJJl aJu* /uitf* -W " 



4ft Jfc U*o 



£ i> 'J 

.(37)L£J jj Jj«db tejpxj **ij\ cv-~jU^M aJia J#^k 
ojUa^I oJaj .^U thj* j^-I jjI j-* l<^ J^j *-!•***? y^"^i ^Lr* o*^ J^ *j^ >* 







j-^-l SJLsT^Jl y^ljl^r 



ZLAty Vakuol -Jl 
4>Uu JaJy flju*^ 

joljlloljJ* 
jlSjUallOjoJl 

oJUb J^-b Jb-lj o^» 



98 



i^H djj 



(A 




^JUl J^Uallj ^JULl jA«U-l ?-^j ^'j>M'j **LJl Ig-^Ua^u &jydl i^liJl 4~i 
J>) 4JwaJl ^l^llj ^UJl oLJ J oJ&j 2yr^\ dJLsJl j^l^-j oLJl ojUaP J Jl?-jj» 

<Jb*UJUPj .^jj^SO^I^U J^o^I (jyOb^^ji ^ jlSU.1 iJufcj .XJU-I J^-b J ^JUl 
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' *ft*v Cv » 




< 


v is™ * r^^gi 




" Jfilk— . *3s 








■ /# 


^ ^A^lftifo 









**'. 




%,* 



.67-65 ObVl c£j^ ojj^i 



I H 






i^H djj 



(A 



.(38) ^y£>\ ^^ ijL^J^I U^l oL^^j 0*>lplidl 

jla ^Jlil ^lilj JjLdl ilfeilj iiJb^l SiL^Vlj jSLdb S^Ul oUlj Jpt&lj Oj^lj 
jl$ (.*$& 4JjJb J iljl I aJlft UjJ^^lj .J>s^ cJj J*A?- c>^*^ ^-***^ rj^ ^J^ °^ 

aJift Jiij Jj^l JjjJUu^^alft j$Oj .^jU*^ U*a J uUiJUp jiktJLJ jlL^^tJ bJi£ 
&rU-l jOi JIp 4*j*>UI j^Vtfl Jj UgJU^j 4*3 1^1 -bdl Jup jjk^lj &UaJl -tab 

^y-vi u^Lr cjjSo tij&jy&j y» oll*ji a ju* !& j&\ ^^s^\ b^j ^j^\ 

U^teM alftj Mj4$- (S^ V" ^bjLs'j O^-^^j^U Ca^jj^j^Ij 0>o^ J£* ^Ij* 4>° 
jti-j (^ •JiJ^I y^^i *># ^1 n^j Jj£l L^lxc j$\ dlb' j^ j^jUa?- il IgJ c^J 
4J l$**2uo J3j^ <j^\ jl&lj LgJLiuJ ^dl Ob^ull kuJ? Jsyu LgJ Ls - ' ^j^a^ Igil 
Sj^-I il dJULc V iflJ^I J ^ji cfl^tJ j>~wUo ^Jdl obc^lj Ob*adl ala ajJl& jlSvoj 

• ^TJj^J S\j}>\ fil* Jj^O j£ &^~%aj ioJUl ^^b Jfii^u ^Jlil JjJ^I ^Ul 

j^? 4^ cJjJl Jj c^lj^l oLj! lift j^ ^j *>0 ^ Uael djgj j^j 
l^ii^- ^ Jul Lfjj Ift^Sl LJb Ulib 4JUij» U K ab^ liJj .o^j4' Oy^Lj ^ji ^ <G I irjJil 

&Sj^J| J>-b iibi Jfljll^j CJjj (Jj^\ o Jb OP ObjSo i3bfej .ijlilbll LgJ^ljb ^? AJ^Ijb 
frlj^-^l J> oJl2*a OL^jJ LgJ ObjSsxll olft ja oJL?-lj Kj .l^JJ bjJl ^dl dJUt J^P 
l^J jLaLI ^-U? 4tJl bcC i5Jj iSjj J Cju^H ^dl Jidl olftj .LiLo [ys> LjjJL j$\ 
.idbdl aLJ^I J ^jUo Ur ^-1 ^LSOl iJ^d |JL?- 4<j^ll ^>Ail Je^sJl ^^ ^tMi 
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o^o-w is^l^- &*^ L>L*?- Lj?- l&a A& dj& <UjL^ oLJl aL^I j^ ,***i ^li jUa^-bj 

iijkj *>t? j I J^aLI tJL^ j^P I Jb-lj n**J Jj*>U?^M JlP /ttj^-^l lift J JL?-jji ^j 

*Jllj *lj^Jl &J&CL«J j o^ji^a U*J ^dl S JLAil O^f^M flJlfcj .£J>uLa ^U^" ^J^ J*^ 6 ^ 
j^^lj -ijiUfljl ^j ci. Lajl J^k^l jLg-^ j^&t^J «^J J I ^kuJj cl^J^jS" 

j^p 4JL1I JkJ -.iy ^ ciJLM Lg^ajU^- Jl &L?^b LgiSLij l$j^Jj Lg^ul^ p l^?l 

ji JjjijjkJl l&Li^l Ob^aJl ^ JL-^-l ^^Jb ^Jl AjJLJijjJij ^^^ Jjljj^M jj 
jSsJj .(39)ij|jLj| OljyuLlI Oli OULJLl Unflidl jLaP^M rv£l*Jj pU^rb Ojjkj 

J* 4£j*£ J^ J* *lP^Vl IJU* j4?0 j&J .s\fi*V\ iJufe &b*~o OL^f ^jif j0j 
'.y& iL-iVl aJU* Jflj .4J j^Lol ^ fr lP^I Aj\ Xg)i UjAj tiljL/tf I 

? ?ck«allj A^ssil Sjjj-4i ^UaaVI oJUb c~«?-f lili - 
? «k«j|j^8sJl lift j2ijLy»^f J- 
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J; 






iff I 


fa Z*M 


.'|Pp . 








~ ^J^tI 


^£S£i£ 



^tfjtflwj 



,f) 






.8 3_S 1 



?^JiP <y> i#\jJ\ ol^yuiil oli OlSLlI dJUt oil*- ul£ - 

Lix^a ^y#?u LL^oj I JU JL^- Llp^j IjP^I i^^l £l£jLa l>^ Ji^\ uiOjk^ o^V 

J I j j *^ I b I c£ ' Enation : k^aa 

.(40) OLJI j^lia 
: JbJl Jl>Jl J* ibr>b Uajj *Ip^I I Jut ^~! 

Sao** p Ijjf i*i jljjf ^jljjf jl^M cjj£ j^dbijbuj- 
^M i**» c^-y-^l oUpvI cjj6c^ aWidyil jl^-jy- 

? OUapVl o ia l# JaJy ^1 OfcLdl cJj& ci^j 
?Oli^Uail i^ ^y-f ^brf J cijll jj>: Sj^Jjf Sybj J^j ^br^l ^yiy 

*>*>0jjjJISsJ| J^-b ( J^jjjiSOl)jj*A?tJl OJL?-jli f£j?-\ &*Laa cJjl?-j c&^La* 
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i^H djj 



(A 



Jj cOli^Uail cJb-*>0 loSCaj .JSjjJl J S^j^jll OULkJl cJj& ^^-1 Oli^Uax J" 

ji dJbJiJ i^Jj .i^U tflj^l j^y cJlr lij Uaj» ^ ^LSsjJli cL^j UJ ^l>Uj j^-vl 
^^-^M *lj^-Vl JUs^l jQiJl jJ^uJ J I Jj^ j^ji^i LgJLoLjj LgJL?- oULJl L^IjJ 

.<GL?- iL^lj^ OLJl Ajk^j ^J A?-lj J I <J qSjp-ja ^Jj'j 
o JLPli jl ^^ni .*l2Jj*tflj <j*£Jl i^lai l,*^*?- j^jia aJl^uJ V ^dl *UaP^M jj 




i^LJl s\#-*i\ JU#1 J^j iy Z*yrjL\ *\j?r^\ oJ^ j& V ilxil J <u* S op *Ij^I 
^Lij^ Sapli l^w^ j^yfes dbJuj t *lj^vl *^r JU^T' ^ l^b J If* SJtfli ^ J^ 

**o^u «-L^-^l ljIj^j a~*->Jl /U^' L^i^^"' ^^ Jj ,i g - - fl » I (1? j jtj>ifl^J 1 1 g « ^J 
^yu iJufc a j\*a£f jl j^aii ^5^1 *>0j £Ul&w J^-lj jl J OUJ oJl&dl LfrJaJj lgjbj& 

tery j&\ [fiJti\ ^j OUT ciUJj i5J^ Uftj Ja^*>0 jjujj OUI J^-b JjJaJ Ujup 
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i^H djj 



(A 





*U*Vl o JiAj .*j*ail ytj IwJi L>L#>- *U*f OlSUI dJUbe 

lgA« ^SUHt j£& OUI 4jtj3j teLJl #Jb J^ &J*J-I 

Acetabularia Jl Ol) O&UI olft j»j .Iprb- ^J? 

.OfcUl o ift J* J^Vl ^ d JUbLfc ^ Jill 

.(41) j^UI JjjjP J^l iwwoLJ-l ^jij ij^ak L^UwoL^ J I ^l .lal^ V jl fJa^J 
J OJl?u U *jJ l^^u jlr lilj .*j*4Jl c^ww^- ida^ ^l "iJWjJl S^LJl"^^! 

oLJl J^"l^ ^Tj^ ^l ipLJl Ja^ jP ii^wa ^i I JU* JiPj .*j*4Jl JjJJ jl jJeuJ 
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J>y&\ \~*d\ '■ s\j*0&-\ lyxf6,\ 




io^a JjJJl iwob-j .Ail 3 JrtJ^ jl L^^u Alii *a LgJ^Oj IgJl-bi^l iOP^M JjjJtf 

4^-j^ilj j^jJl 4^^- J I J J^jJijplj 4S^*jjj*U-I ajij uji-l 1^ Liijj .oj^j oLnJI 
jlj ).43ANRI ( ^wob Ol>Ul C«2g ^JUl jJr\ IJU* J$yc>j -iilj^ dj^-t ^ ^U^il j^u 

^IklJ jJlaaja A T pjl ^^rj .JsA\ J^ oljWU &rj>ll ij^l U-\ oLjISo! 

JlJbuol j^ OLJl j£j>J j\jv\ jTJj I Ul .cJSj K' jkuJall (3*y?j*j*j c^Jdl oj>s^ 
JLl oULJl ***£ ^ - (44) ^* **** If^Uax*! ^ iJLLoji & JlpI Jl mLj^j A T P Jl 
l$iL££*l f ^r S#uw j£ a IJ^tft-i^J *^L? LgJL^rj U^l -jL?- jjSo ^ll A T P 
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.j^Ull U*- f\S*e*Jj Jlk^ij OljJ^l) JfToU ( JpVI £S*rjfiJ&\ &W)Vljj*aJl Venus ( OU 
.( JA^^I ^ J(j^->l JIo>a)I > .j^l **>^ I4I ^1 OttUl j* Mimoza OU diJJtfj 



Ja£ ^Jl ojJj-l dJLj: Venus ( Dionaea muscipula ) J£« *^*JlJ ilg^l OULJl J I 
^- i2J^j| 43ljjl Ja^Lwci Mimoza ( Mimosa pudica) OLJ Ul .jy#$ cJj J IgJp 
iudl OUlPJlll Jp- L^5li^o oftJt LJj^lillj £LJ| l^a iiLcdl OULJlj .£**! u&\ ja 
IgJObLJl **^?- jlrj &j$\ lj^>°^Htj^"' ^1 Oby^Mj .iwoLJ-l ^^uJLlI £*ob>- Liij 

.(45) oJub j^uJLil ivob- 
^^ Ijj*^ ^r*^ ^ Cr^ ls^^ t ^' *^ &*<*&\ iwoL?- S^Uil J **^uJ obLJl jj 

y j^j UJUP OLJl jl$ i^aJl aJU* c r ~*?-j c£*£Jdl £*^J^M -bal jl ^J? j*uJLil 

J +?**£* O^tetJ iUJj Ji*a jL^ i^uS y^"l jlj^" ^IJ^ V*^ ^L^"' Aj^Jlxll 

.(46)l^J,^ ^J| iflkdl 

i^fcwJ 4iljjl j^ S J^-lj 4lSjj Jj& ilbt^ol £JjJJ J*^ L«^i *d^ oJlii** 
^jjj*J>j\i?S>j\ Jb jl^l^ j^JObjl^OLJl b^j .OlldUail 

j&*2\j .* b^l j* OLJl 4j JulJ a Ik) ^jlaj J j^CiJl ObjlSol ola 

^Ja^J *^j -j4*Jl Lj^tJ jjuajJLil jbv"l o^V ?^ J^ ^o.Jj jp m% $\ 
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i^H djj 



(A 



\ 



jw^ij u^ $jto\ \ti 



\ 




f^-j ii^l j^ a Jifc Kj .JaJa^dlj A^^a^l iJifc J> (jd*^* U-w<w22j UaJa^u J^t2 l)I 

.(iJUJljeJiill Jbu<dJl 
&cabr Lg^olj JIpj ciilb^js'lj^ Jc-j/H ^1 Obtj^fl OjLil 
Ol^-j* JjJJ J I jJ^uJ oULJl jb o^xi ±3 La £' ^j Nort earolina wake forest 
J o^Uj OJifcjJi wake forest J <£/!"» jM^"' J ^^ J*r-° (J^J -^^ ^j^ ol^Aj 
Ajlll J <jyuJ j I <juUj ^ij J^aJ i^jj /.20 ioUJl l^Pjy i^J jJl&> ,jdl ibtiil jJU ji 

aJia Jj .(47) *^J| £JL>£ jp Uajl Jj£***j cojJLJl J] i^Jb *-£^Jlj iJlkVl J Ja^o^Jl 
b' c£' •L^r^ ap j^" y £f LgJ o*** ^^LJl 6' ^j cL&L^jJ V jl c^^tj && £JL& il^Ll 
J &u*l I ^* I j *^M j IjLojJl j^ iJLJLo OJi£ ^JjJcj jl flljj jl U**^- ^y^Jj Ujup jLJ^M 
^ i3lj^Vlj 8jS*l Jill J> <£>H j^Up J^'^j -^rd c^^l ^^-a* 5 ' j^l J p l^^l 



ill 



J>j*&\ J<~^l : e-\j*a£~\ oj?t*L\ 




<>l jJL. J?L> Jl OlejU«^)l oJUb Jj*tf OUI 



^JS'J^M ^l^^ 1 CT^^rJ 1 ^' j^^!^ 1 *^ f^^^(%^^ L rj^ 

.ifilill <GjJi& LjilL^ ^Jlll Jbuj <Gb^o 4JL1I Jl ^-jji 

jL^aJLfe^al oGLdl U&jjij <Uj^ +jk oli j I ^uL>ijU^4?tLol £3L^i ci^L?- c-JLol 
a^jI j* c,y j$^M oj*£P j*j^I ulzS' f J$j .(48)^^0^) J>-b *u*>*>UI JjLJl j^H 



[12 



i^H djj 



(A 



objUJol aJu* jjj^j jl Jl \ju L^Jl -b-l lij V] J>uAilj jjy j ju^ISo^I J> 
o Ja j^ ^Jjxb^wolj (jyjj-^j uj*bjJUlj -LJLa-s j*^ oj^-^ail 4-aL>&^-l J] £*-**wJL 

oLaP^M LoIjj?- j* |j^- LjJ XwJjSo Ol$jL£J LgJj IJL?- h£ Cj\jy\j LgJ ObjU-iOl 
aYSMj p Urj Vl jSLj^l ij^l jtJajwj .jLJ)U ^j^jll ^^-^aJI jl^A-l JS^jll 
JJL*£ jl ^L^ j^JU^a r^Ij - (49) ^li^ °^ <>* ^"^! (t^ OLUaIIj j^l^*Vl J 
U^Jla jl *>UJla Ujb- j*J ObjU^SOl j^u m^j Zik&\ ijU-iOl aljil jl ij^l 
*L>-iOl j^>j^ ai JjSo aj\ ^jc^ydlj ^^lj J^Lj bjj^ jk- jLJVl J^ jLj^U 
Ubw l^i dbi Jl &L^j tJUpVl oJu* J£c aL&l ^la^J ^ ol^uo oJd &JL*aJlj 

-.^u ^jjl j*A?-^\ JjtSOl I JUt ^Uji Jl jSOj .4^1 O YSfl j* JUJLffJb tj^g- ijL^ 




^1 JpJr^^t^Jjl 

p lijULS oLtjU^Jl ^ti 

oGUI j^r ^ ill ja mJLs! 

{lulgfUttloUyl 
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«U**t 



l^woL^j ^il objU^xll oJUb n^j OU M^ jl dlbi j^ 
.L?rjSj&A\j &j*L\j jfcJajJlj L-^-L^Jl jljJUl iL>tJlj 




[14 



i^H djj 



(A 



LiD ^iJaJj .^^-^M oLJl aLJI jj S Ji^Ldl ojLij \>*Py j£ &jZ*«j* ,J*j Jasmonats 
U iiik*a J caIj O J&a UJUPj .Ob J&Jl J f^-jll allid! <oLLa LSwu U^j I Jlfc ojUo^M 

<U**j Ijl?- aLj! jujS^Jb <u«ii jp *ilju ^Jiil A^il olJ J& *$\jl\ »y^\i J&l L~o 

aJJb *t£j 4lSjj **A* <J $ji \Xj UJj£- jl diJj^woU-l jAabtJ oU^J.1 oj^l o^lil n^> 
*jjj .<juj£jI 7"^! I ^J j Ai- 1 ^ptJ j j^J I (J^ terjzi (jJA\ jj^^ jAaU-l ja \Ajja $jjl\ 
Je^OJ kjU-iOl o^Ll fl Jlfc iil^ Jblj^j .iijjjl LaJlJLa j^?tJ ??-^l ^juj-^^l ^i-^ji 

Lip ia^ obLJl oJu* l# *^& ^l oyul SjLijj .&*Jl &LnJl ^L^- JU£ rj^"' 4>° 

o^Llb Jljj^l j~£ UJLlaJ .(jC-AjLi iij-^-aj 

.jTerpen IgJlp jJUaJ ojLk^j^l jl^b ilij^Jl 
O Jl£ ^I^Jb -}J£ ^^Jl rsJljjJl a JL&Indol 
(Cotesia marginiventris) ^^^ I J^^ ' 



^ III j^uiJl I JUbj .5 JtpLfcJ) /e^-jll J^l i^J***3 /<4l 

.4) 4l5l <uip UJL»f 
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J*y&\ Ljio^l : tlj-^-l o^jsaII 



Metil -J oUmII S^lil jl^Jb aj2i 5Sjj -^CUJUPjI 
i3bj*^'j -p ^^ <— 'l^ ^*^ /^Jl jamonate 
_bj JLs^jI Ijl*J o^lil oJUfc A-i JLlP OjjU^ 

ujup Jul I l^^^ju-j .o^L-s^ 

IjlJ Jjill oLi Jljjl j* £ijj *-> 



Si Lai I 




4^| cjf Sj^- ±JU of *gi oLJl AJgu*»j of 
&a*a!b (lip 0j&> t)fj *j4& of 4/&J 



. Jfl*- £j\j**A £A O&fiAjtf 



.(52) jli-| j^ jjdl ^JUaJ 
jL«jijl ^Jlp L^-^k) jl l^^thi ILL**] £)Lu* 

j^j .4o^-lgll OljJj-l aJUfc JLwJ (Cj?*\ OljJ>- £3bfc jb J2JO jl 4J ^>l j^j .ijU-jXll 
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i^H djj 



(A 



oLJl jl ^Jjywj .i^jljJl ^Umj^jJu Up4J jh^j tifti j&\ ojJJ-I Jayu ^jilLnJl 
oi j^Ua^l a Ju* Kj .j/ilj (t^illj J^ll J*-* ^jJLj iiJbcdl j^jUa^I dJUL* V 
Oj <dJlj^i a^w^w^I Ijla j$* l^L^ Ul .<ulp c~s"j ^Jiil ^o^^rJl j^^ oLJLl c-Japl 

%>j! jljjVl ofe> 

J> Jjj*k3j j^-Jjj ^gj*^^ (J^h ^^jj ^ obLJl jls j^LJl /f^Ail JL^Ij U^ 

i>Ub JaJ^t <^ oLJlj .aljj>l Jai J£* jbkii ial^l a^vl Id ^ JiS d~^ OLJl 

obLJli .tfl^-b- l^^- JUiVl ^j^ aL&I j^ oLJl j& oLJl J^-b UU *u> *4& 2 
^ Jj^l 0' Jj^ ^ji 4^ ^-1 J£a frlJ^Ulj *lllj *j*aJlJl Jj^^JLi iii^ &\£yn ayi? 
JUaj c<u*& J^"^ i^i^^ (ttj^-^j f 1 ^ ^ J^ ^j J^j -^ ^ Oj&i J I Jj^ c^^tj ^^ 
OLJl AJLj .x* Cm^ ^1 (%2sJl aJu* ^JIp <J$j*£J 4s^b>- &>t^Jlj Obj^y&j Olc^l 

^pu 4?rjri\) Fototropizm _^ ^.ijy^l oJlpLJ.1 *l& jl OLJl *^IjJ J S^j^jLl ^j^ill 
<Cjdl i3lj^j^a^j OJ^- Jjlj .^»jll ^j^aJLijLJ^I (j^pi^L^- J> o^U)l J^ (<j-^aJl 
j^Lzwl jA ^j^iil iJia i3lj^^ J^"^l Jj^kilj .j^-l /fJi) K J JU-IjA US' «j*4Jl L ^t» 
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Jl 4j^.j 4*dl *j*aJl Atfc~»> Jj*^' il^l Jjj^ ^ oLrSM :Lp~j\ cvk-y* j-° Oj^Si 

JUol ^i oljA-l 4jT IgJlp jJUaj ^lj iJ&l iU-jll J Ul .ijU^j ijb^r ^IjL^I 

.(53) cj^sS\ jpxj OLJl <^rj^t IJiSCaj .ojj JLil oJia J j^a^il j^jJ iaj*>Ul *JaJl 

IgJp ^Jj^i t^Ls"^- ftj&r Ulj cidJb^ J^jje cJ£- &s>$zj> JlSLib ObLdl £J^*£ 
UaII Jl>*jol /pJ^ •ix^S'y^ &j*j&$ Lt^j^pt &j*j& $ Lx**^ v &j*j& j£° obj^y* 

jfjVl ijil^j *>i5l J£* Ol^Mjdl JU? OJi£ jdl j^jJl JUil SjSj j*j :<Uj-jSjl 

(54). Oil j jLjJl J^ <j^2Jl d\y\ L r ^^- OLJl J OJl£ OljjJu Fotoperiyodism 
Vl ijibr obcl JjA^I Jj JU^^I OLdljJ^- Jjk jJjJS-i^y Geotropism 

dJlii jp vljj^l J^*o U^ .^^wJLl Lai ^S' ObLJl La^JaJ 4^^ Tigmotropism 

L^ULil oUU .if«uJj ^Jl j^IpojI Jp- *b*j>M jj obUI J** £i»i Ji iiU*?b -jl^l 

. ( s 5 ) v*Jj jj iy (passion flower) iiklaJ I o^b j J£a 
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i^H djj 



(A 



j^ OLJl jj^r ^*U£ .frill jJ^oa j?u OLJl jj^r &ry *& f Hidrotropism 

frill JlP 6j«4^ JJi*j\ bjti\ frlj^l^pUjL^aiuS'U l^a o^jj frill IgJ JL?- jji ^ ^ I &j\jl 
OLJl 4?-b>- c r ~*?u iilb£ oLabel J &j\Jl J ivojy&l OLJl frUapl K ^^j -< 56 ) 
frUipl £)yi ijLs" rt^jji jly ^1 iL?tjl Jyuku*j ^f frLJUil Jlj Uj .j?&*a ofij^k OJi^ 
bjti\ rtLwo ..jL?- ^lil oLJl ijpr d^ ^&l J*r*° J^j .*&* ^L^r j^ iiJb^il oLJl 
j>il U,^ o^j*^ ^b^r-ft^ J^°' cii J*^*^ (J^ 9 ^' oLJl jJ^- Ul .frj^ill j?u terjx 
oLJl J>-b bL<£ £)La Jl^j -o^j^ ^H^ j^p J&\ Jl><ui ^l^vil Ul .l&T <Ul 
V-Ulj ^UiJl lifcjyb Jip Jip OLJl Jfr^-yu^l J I ^^ .(57) j*J?L*ll J^k JUS" 
IjU <J$J~*> 43l£ Loj&ta L^P aJUo^P jj J & I J***> l<^J •*■„£" /IS' ^ij^i <J$j~° *<^ 
+£j^\ jl9 Liwol Jl k^liU OLJl OjJb frj?- j*>yu UJUP ^1 .(58)^-^1 J$^kjl j^jJ^I 

JIpI JIj^aj ^JiJl oLJl ^p^ j* \*j?r f^Ajlj -j^r^ al£l J J*\ Ji U3b j*a 
^1 aJu* j^r^l oOPlii .jJl«1I OJL*j jii bjti\ J^b ^J^Uaji ^j?- (^i^ j£^ 

.obLJl aJ oil?- ajji Jjl Jiwo cJaijj *>t? LgJ j^Jl ^jl^j obLJl **o^ JIp j^kJ 
tsj?r£\ oljJiil j4*? c~~Jj .jl^iil iteu^ }£j* ^1 oLJl j*-b jl?-jj» ^ j$Oj 
dlnrj .Ia^IjI **& ^y-vl oljlil j*£ ^o Iaj^ ^ JpI jl j£pI oUI j^b 

ib j)xjr,j*0jA Jj^l J I (t^l ^ J^bi^S"! 4kLo Jl ^Jtjj jl OljJlil j^ ^*^ j*J 
UUaply-^l j4^Jlj Ij^aj Lg-^j^jj rtwajb^l j4^| jl Us"j -j^l Ug-^ J^Jji l^- 

^1 j4^ii oLJl ^y- jup dbli .Li j^ <u^oj * Ulk ^j oLJl y i^- jls dboSo 
^jw> l^^?- £j?& olJ K' j*^ u^jy^' (t^kllj Jx^l ^"IjJ cJj^ O^J*^' c^ ji^ 
l^ajU^ Jf J^o dliAr OULJl CJi^j^j .4Z&- JjVl ^jJl JLa obi UfcL^ ^Jl 4)1 
c-^J oLJ^fl oJia OJ^-I ^Jiil jl ^^wj . jSw J^-°Lj LgJ c^»,»-^ OLJL ^j^-^I 
j^j oLJl jj Jl?-j^jj JIajjI^S jl ^kuJ^? l^iV cOLJl jjSo^il ijplj*>UI oljlil 
^Jl aJ&jJ) oJiaj .frj^ill^pJ OLJl *^^ <u?-jJ^}kuJ^ U^ frill L^i J^rji ^Jl jr^^l 
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.JfiJj\j*2 





^\ JJS\ jl^ \ JJ*\ jl^i jiil jlfJl 



Up bt^j i*tf jljjVli jlfJl oIpL. J^ &j jlj^Ui ttfc£l ? UjVl <XjI j&al g^j* 







<j&> 6) i&J o^ I ^ j*»L«*" Mimoza Ol) j| .*lll jl£» abjM 
4$ljjf ji^t OUllj Mimoza OU -Uj[ J.J Ojj^ &*A*ail J^f 








N 




\ 






I 



<l 






$ 



\ 



. Sjj-^Jl J JUbUll Passiflore OU jft 



i^H djj 



(A 







Jjjj^iLJl 






Ja*w?j .U^l jljJ^r Jip (*f Ull *U1 4kLj 
J^ Ufo? U513 jj4&\ j* OLJl j£c (jufc *UI 

Ja*Cs£ jlJJiS 4^j <jyca 4^jwJ ^-voLSL^J I U*-9 3j 

4aj>j~o J^i oj^dUxcivoLJ-l oULJl ala jIL^ .4^1 J^rjd^^l ll&jjiijjsJl (l. lial) 
K Jl 4~jdl ^j~J 4$jj Ifci ^^ ^1 ik^Jbl Jj .4^1 ajj Ujup ob*i OLJl JJui dJL?- 

.^Ijj^fl fa*?: ^jz~& OLJl 

^^wJLlb 4~jdl 4JSjj J^iXwJ LaJUPj Pulvinus -J /^-^'j 0^1 4**£J ^fcj OliLij^jl cJ&- iwfllPJLll 
jl Pulvinus j* aj~*)\jjJ\ OUjjiI 4J ^j^j ^J^l LJLwdl L^Lidl \Xj 7hJ\ jl °jL^"'j 
*Jil Obj?- LalJlJ^-^l uuaJl ab£ 4aj»j~o 4*£'j£j* Zg'j?- iJLxJl aJlfc jujj .^-1 Pulvinus 
^ ^Jj 4£^- 1 Jlfc j Pulvinus. -J I uuaaifi J f>*^ ' Parankima U*& lj bJ I b *>\> J S ^j^jl I 
iLJbOl +jjj .4&jjl\ fa^- frb^l Jj aj j^j 4J L~o frill JjSsji ^JJl ^ lia^M Ja**^ jljiii Jj 
oJUsAll J*>U5l Jj lgJ (j*)i *& J Ui>l aJLp^uJ IJia Ja*waJl j^uj .(59) jljji oJlp J l^JUrb 
4jL£j IJL?- i^a 4dJ?>? tJub *lil ^w? a^iLij . (6o)OljJ>JLl il^Sfl ObLj! j^y LjAwaj ^1 

jb^Vl j j^UVl JIpI Jj 4*ij ^ ^Jul frlllj .jLJ>M jt^r j ^j| o%4*Jl {j& j&\ dUb 



S^tiil s-U^ 



e\j*#i-\ SJLwUo%J| 
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. &jj) I jA*>f S^rjll fclAJlil *jsJ : Pulvinus Jl 

.Sj^l -Uj| ^ jf ji l*!>U-l £*j : Pulvinus Jl £J2A» 

Turgor . />l&Vl Js**i)l c>ljtf* <jL>J^' ^^ : Pulvinus Jt Akfc 



i^H djj 



(A 



Z*a*p&-\ £j\y%&\ * U &jfa JaJlo jl^r jji^k jp oLJl j£*a J i^t^- ol^JLj £Jl*Jl 

l^^^j IfoJij c j£\ objSsxJl ikwol^ oLJl jj&r *i co jujl^j! ^jLJ^Ij oLap^Mj 

i~oLll hjpj\ l^^jj OLJl ^1 Jf Jj *UI J^ ^Jl c^U^I i?jk^j c^Sfl L ^- 

.^■^a ( t',v^'^' *L*il jj&* —^j^ill 

JIp oLJ ^ j£c V dlJJJj .SLM *ku«j ^ oLJli AlkJl IJ^J *j\j y&> J\ Jjzj 

J I ^Jlp Jjtf oU^IaII aJia Kj .JjjijjkJl ^PJu US' L?-lj^ Jjjk> Ji dj^i 0> J^k^M 

.iUl&w cJU?-j Cft^g Ji IaU*>\>j L^jL^jj IgjIj^H Aj^t a* oULJl 

jUapl J Li j* &?-% Ltiy&> £)La jl OLJl Jp *UJp jl&i cuii c^Ji cij Ju« 
jl Ja^^j^o^tJJjlp^l ijlr\ &h Ujup J&l L~o Jlai J g *i ) o j^t-JJiJ LLLi& 
L^Ijjj ^jiill *jJM Uio UgJ Ls" JIpI Jj 4«2 ojJjL* I4&0 Liwol ^1 iJU-l jLaP^M 
i^y rt^j Li j^ £>ybr UUapl cJlS* ^1 jLip^M oJifcj .o^JJoa ji J^Lr* J LgiJLJ 
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j^b ^lil Ju^l ^^Jlj .cu^tJlj j^iJl JIp *^hj *Ui*Jl Jb J>Jj Jljji ^ jL^^M 

jjJJM rLrH ^r^Ht i^kw ^1 J* lJJ* ^b^l k*^ L^j .<UjD cJ^Jl J i^b*- 4a jk*a 
^J^ji <Gl^j ZljPtZJ IjPxJ^\ Jfi ^ jk^\ ^'J .*£>\jA\ t^£ l)I ^r^H 4flk^ ^1 J^j 

jj^b ja L4j\ c~£a ObLJl JIp Cj^H ^1 Ob^*il jj .o^JJb iibcdl L^bbJl K 
^a ^ju ^ obLJ LtJj ^u ^ b^ ju o%*olj^JLl talk) £3La jl ^j .Ijl?- £*^a ty*** 

.£>pU?- Zg'j?- Zlj?cj Ijlxaj jlj^-lj 
JU Jbt^l oil?- oj^ta Obj?- ^jP °jbp ^b^a^jJl a JUfcj .iilb^ C*\jysj& ?c£ Uij I OLJl 

j^ jujj oLJl b*A^j .^jjJail ^?- ^rl>i. oLJl J^-b ^?j ji lid Ulk) j^f Jj^ 

L^^tj OLajl^ll oijb ***?• aLo| a .(62) oJjAi-l jj*U-l ^-^1 (t^l I^Aj .^blj^j a-^Aj 
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i^H djj 



(A 



fljlfc AW14 fijbb A^iLi djL«ji jiJm L^ilrj OLJl J^"^ Igjblkj Obj^gJl cJjS 
j!j cr° : J^ ^ °J^ SjL54d ' JS*^' J^H W# d~?- S^M <La*^ <£>» ^ ^ ^Vl 

Jj^^Jl jl .jl&j^M ^J Oj^l ^j V OLaP^M j^ l3J~° c£**"° c£' Jij ^ k***^' 
<ju j^ Uiil^j jLaP^M ilUa^wol ( Jp ^jlj^i^b ayb ^Jill jA Gibberellin _> ,-o^J.I 
^jaj^>j Jjy\ iSk^a £j)£ Sitokinin _j ,-*%*il Jj^fJl Ul .io^ll <jww*i-l Obj^Jl 
lij* jl ^i»jij .jjjJr\ (jjJj-i, jw^jl -Jl jjp* J OLjJI (%-^Ij-J jJjJfjji j-j-i .(j^S'jl 

^ijl *^ji-li c^^"l Sj^^iJl ^-^^ Lj*j - (63) (t-^l^ J^^ J^ ^^ o^u** Ojjj^I 

cJU^- A3 L g$\ *£'\jd\ ~kj\ j£ Mj^ajpu 4J jj*uo V OlJ b*>^- <U?t^ I j ljj*J* ^j* 

•<£JSV f UU c^L} JkJ^ c~J Ug-5 1 J* n^^Jl 

C^jJl ^Jj j^jJl /^ OLJl /%-*£ ^*^l La Lu*^- .4<j^fcs^ ^^ S^ui Jj^ jva^JI OljJ^P 

olji ji^u« jj^i i^^i c^rji ^jd »^^j .^j yvj?*\ j^i^jAj ln^j' j>°^ 

<U?-j^j^jJ| J^btJ o^S^J*^^ .jU^^ i3lj^lj ^j ^JLp JJLj Ojj-»A| i3j-^tJUj 4-5-aLJI 
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^j^aJl L£<^l : *SjJ&-\ l^tjkS 




pjje oUbl^Vl ^r j* «j*i)l oLJl Ju&hi Ujup Jl&l J^ ^Ui tOLJly g JU J&Je#*i uwSjf 0>*y* 



jj <l?txi jjJli-l Ul l Fototropism j^j*^l 4*^^ *W?j iy&\ j?u < Js>\ jj jLaP^M 
JflJ^I ^~~~&- Oljy&b l^lij b*>U-l £OJ^J ^"' ^Lii j^j^l ^^ a^Lj Liwol 
IJU* oUjS*** j^ t#uo-r c^Sj^ll Ja^LJj cjkbll ^>*jj*U-l OJ&j ^r^yj is^L^I 
cu^tj oLJl ji JoJuJlp s-Jl^- j^ *- bill jj^ ^-+*h (£*M\ ( <jw^j*^l Jj^y* ) Jj^^Jl 

.^j^Jl *hj!>j &«?* ja jc?-LJl aUjj&I %«0jfl T^r-P^ 
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iy *i\ .oLJl iJia jjkj ^Jj^ jlJii* ^bj typ? ^\ jj L&\ CyJIjjj oLJl je Jjly& 

( 1 5 : JLP^J I ) 
( 56: lj& )^*4&&b\jf 
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1 1 
1 


> 
1 



— 



s\jJ&-\ jl^JVl c3bj^ -tyj* ^^ Ju*Ui ai>.J-\ J?\j Ujup 
Jjljj^M K JaiSLcj j^^aii cJj Jjoj &\j\ oJLP J^ l$jl^Jl jyu 

0] .Jt?-^! jliJLJ-l LfijQjj *h>-?- c^£i> Jii LgJ ^f c^-HjJl 

:Jbu4j^ 

.L^jiwoj oy*JJl j^ ^j^il Lai Jj ^^JsJ £JU*Jl Jj oUjk^a 
i^Jjj oLJLi Ij^- I Jut* *>U£ Ja^Loll XJLs- ^ajj dbJu aL&I jupj 

*u? Sjlll jfeUll jV dliij tjjlll I Jut jyu sUi Ja^*>U ua^l 



^1_ 






. . 



y.* 



H^K 1 m 




j4, 



-T^^, 



r j 



j***. 



t 


Pf*.. 


V 


: 








Jjljj^M *-^- jj ! V JaiSLoj L^JjJ Jjljj*^l jyu liU-b A***?* .abl S jlp J £*y *j J^^- 
^1 iiJb^l 4Ju*aJl aljll c^^^j JjJby c^lj^a^-l jl 4 ^ ^jj - J I jl *Jj^-l jl ^Iji^aJl *Jj**> 

JuPj^«j^ Jj oLJl j^ycj Ujupj .^^^jLuJIj Jjj^ljj-^i-^^LiJjJllI oLjJI 
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j^ o^lp J^JLlI jyu AwsAJI IJu&j .<JflJ/M <J OljLJl j^y J j^-?-*^l JjJLll o^bj u^ 

.(64) p L^Vl ola i»twj uuj£-\j0lj* L^JLp 



Ja^LJ JV mJUjnP J jk I Ju* jSLlj .^ JLwo JaJL^oj <>j*>UI a Ju* jl <ta ^JaJ( j-£c UU*j 
jjSo &iiLd.l Jjljj^M dliJi^j .4il^ J £oi^-j li*u iJLa jl ^jj <u~y ^ jjL^ ^\ 
^o Jy^ iLb jjjSo 4s^L^wlj Jail *U £>li^l Jlp OpLj ikSLcdl J'jj^' £' 
J JL?-jj ^Jl 4J-I OLjISsJI j* j^SsJ *li*iJ jJLa* jl Jj«$ ik^Lwdl ^3 ' JJ *^ ^ U^"'J 
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J*y&\ \~*d\ '■ s\j^~\ oj^sAll 



alp K JjIjlaII IJigj jj^i?tJl Jute jSsji i lilj .iuJl Jjj*a?*J| j* jk JjJU &U*uJ 

Jj j^l jljl&c ^^wwJl sj*^J iiJUall Oljj^i^tJl aIjl?*£voI jlj JjSI jljliic ^^wwJl *j*^aJ 
^Jy^\ Jj^b *>& JlSol j^P UUil sj*^aJl jlJLAo LiuJ ^dl iJ-l b*^-l cJl^jj^Vl 
.iJ?liLJJLil J Jbdbj CUpl oi OlJa^l JoLJ-l OJISO OJJ-I dblii^jj jSliwoiy 
J^aiilj ±3l&J^I iJLp J&£ >* ik^Lwdl jljjVl J OJi£ ^dl OlJL^Vl j^kl j^j 
<jyjj\Jl J£* aIjl^uo^ ibliil aljll Jij^ ** iSjjJl Ja^Lcj jl Lij .IgJ iUJLi i^ljJl 
ola c-iO^uol Ji J^ji-^JJ ilSUI ilij^Jl jjSo ^? llSCaj .oLdl *^r J oljJua^jlSolj 

U£j .SJLtJU-l jljjSU kj*>Ul jljll j* U^a UjP- Csjj J3 JjSo Jbdbj c^JUo jljil 

jljj^l J i^pc^idl oljLij Jjl j^j .j^j^l ?JaMj ^JIp SLJ-I iJL^IjL £~j Sjjj^ Ifcdj 
J^Jb^M jlPjJ^j iu*a o>Ci J^yj .iJWjUl jljj^l b*A^ JuiU^I jl* r^l h^. <J* 

L^o JjSoj i.UfctfVl Ji)La i*yrjL\ b^l IjljI^p jl l^ji Ujupj .Sj^Jl l^I^t K 

J IJLjj jSs^Jb 4$jj$\ J^P i&jji ^Jdl frji-l J i*jp?j^\ b*>U-l ^JLP Jblj^j .(ji*S\ JjJjxJ 

IJlfc iSjjJl U?t^^j .l^i*ujb*>U-l Ltf^Jl cA^' ^M* jLw^OLc^lc^i'dJLli *Ujj 
jl&l Jj . L?-Ijijl ^*j //!"jL^"l (3^1 S-^L?" j^ p JUflsJl J lj^ jlj^juob Jbljdl JuiJl 
oJia {}j&jj -J^ i^kw OJL^- iJj^l rtLwo J ^1 LSC^gJb iJj^l is^J aJ J^adlj ^Jiil 

.iLjl? S Jic ^SjjJi ka^J jl Li &Lkil 
Parankima) L^-Jp ^jikjj ) Jj^bsJI Aj^J ^1 j^U-I ^^Jl b*A?- jljJ^ 6J 
.^jU^lj^cJbO*>U4ib- Jrt^tfj fcj* o^U Jj Jj^dl jljLJifJfiJl oJia jo^-^llj 
c^b^l 4jJJObj^jikJj^ 43j^il /tfVj O^V J^ ^-»^V b*^-l JL^aiil Jl^cj iJufc a 
^1 Sj^tiJl J^ £Sli 4Pj^j Oljycdl ola OJL^-j .Jsid iJbLJl ^1^1 1 jjjj: rt^-^J ^Jl 
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\ 



Ojji ^t J^r *^ o^l u&^ ^ i^f u^j? ^ <^> J^l lift jlj^tMil J[ &L£Vb Oj*e ^f j* ^)U- <Ja*>- 



\ 



^ Ja^ytuJ o^UI aJifcj .jjiJl ^ Jab <^J -bj Jb^l j^y I JlJj *u*>jxJl J 
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1 




^^M 


^r 






L^tj jl <r^HJ 4$jl^- ijU-j^ 4jUp ,^j*aJl J*£^l &\ 






j^AJjJij 4JUI *JU Ju*LJj jl JUj-i jL*J) L^ vO-5 J-* 




„ • 


fi-LJkJl *J£u*j> ij c<U Lia V ^■^ j^ -s*^ <j£ uy^jA^I 




' 


XJUaJI aJu* ijj *J^uJ *^j . 1 Jub Lajji j^s- ajUJl Ij^i jl 


jf^ 1 " 




aJl^j^J i-JVl alj* JV J}Lfe>l ^^JU i*j£\ OyUL? 






(£j jl **kuJ j^-Jj .oLuji-lj OljJjIj oUjj^SsJ^M 




W*^ 


j*jLsJ| ja Luxe ^JJl <jc>t^*^j^M J lJj«^\ Lj^jJI *ubj 






^j^iil L£*sJl d\ -SLJ-I Jlp *12J| U j^wJ ^1 &»Jl£Vl Jj 






ijU-j^ ***£ Js> (Jjz£ IJ^r iwoL^- 0*^ka Js> ^jj &\tej 






£**?rj -^^ ji ^j^'j ^*^ 0J^9 j*wjliUj |%^l £*•*? 






Ubdl j* OlijJby C~*J U>^ ^Jl *\j~&\ OULjJI 




*^_ j* -v ^Vufl 


JlW jlj^JUob r^J aJUaII i-a L^i J^tsJ i -JiJl ij aLi.-5-^Jl 






.lgJ)_b*J j&\ iJUaJlj iip^lj ujjju^jVI uumJI <ju*>U 


fekk 


. 


j£> A& +***&£ L^-Ijji ^Ail (V>*^J' J*£^ £^tJ UJj^-j 




. 


jp jSM ^tJli oil . jU-l Stel |tJbl j* Ijb-lj ^y oji 




- 


<^*^ (£j~^jp~p ^^* j^*^ ^-Ji 4-JL^aji oJl& Ojj 




' 




i 


- 


jl c^THl (VJ*^ J****^ ^Lp (t^ <-Aj^ C^tJ jl Li 


' 


•* 






B^ife 


■ 




[ 






* 





.j^msJI L^Jl : <-lj*aiM oj^dl 



^^t^'jVl j] .(jjir\ 3^U3l J (jv^^jVU <UJL;;**Jj jLJ^M <UJL^^ji V ^iil 
.^j^iil J^^ i<^J^ 7tzl\jA( ^voLo^M LjL^-j^La^^j j*i*J U*LP <U LLsu J ^Ajl ) 

LbJzdS cjilllj .^j-iiil J^^L} aL&I ^kuJ^dlj OlJa^lj jbtJl J^rj^^l ij^-l 

.^ ^fj L5 faj V ^JUl SSlkSl jJLa* ±J}UI j* b£a 
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V 

oULJl Ji^l^bJl^^y-Vl /70Jl 



/• 3 4***«J Ij&i**£ a I 



.<^>4Jl J^Uall J*i* liA uy^Tjfjfl -kalj^j .Olfa^ljjUsJl ^ JbrjJ^I ^U-l oJi^j *I^Vlj 



138 



^Hdjj 



lA 



o Ju* Kl j£c *A3 ijjtJaJl L^dbv J Ij^r ^IJ^t^^l J*& ^1 dLlj c~J Lgj^Jj £}*~kJl 

XJLxJl ola jjj^k jp oULJl jl Ur .£*^ll oJ^gj ^JyS\ J^dl *^b IJJ .4$ Ik] I j^^-T 
XJLxJl ai&j .JUj UJ l^aljl^Uol *>kuJ ^Jl 4$lk)l j^y-T j£j> jj j**wJl Silt J^£ 

AljL?t^ob 4$lkjl 4JlP ^y-*^l OljJUfc^jlSsJl jlj *UJ jl J^Jl J JL?-jji ^Jul o^^Sol 
UJUPj .frlj^Jl j) r*y^ OjO^*' aIjl^UoI JLw^iii ^Jjl oy*-**S*J*^ Loi .^^ujjjl iiSlk 
.OljJLA^jlSol ola J Ifrjjptzj *l3 ij&\ SlkJl *JL?t^j JJy UJ *IJ£Jl Jl OlJl _ b*j 

r ^Jl tflkll j* Uiii Lgjuob ^ jLJVl IgJl -Is** jS\ tflkSli Jbdbj OUI J J^jS 

K' Uj^2?-j .& UJj S *\i*a y^£ ,/pw ^j^iil J^^l 0^ *^w U-i ^^i ciJ^ ^^J 
4JUI JbOjfi^J oJL^dl IJUa!I aJu* J> i^J jLai! 4JJ -bi ^JJl *li*J| Jip *L^Vl 



( 3: 



3lkSlj ^^ill J^all 

UjjI ^jjIj .l^jj^aj^liJl Oljjlkilj .v^jJJl iiU^L U-^ ^JojL^ J^ jl 
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.j^msJI L^Jl : <-lj*aiM oj^dl 




^1 4$(klU ^^4)1 J^U p>»^ll cOGUl gJ0rji^\ kj&\ £Uil ^j**» Jj£ j2»* 

4$lkJl jl&c $£g U^IJ^uol ** ^JiUl (t^iilj i*J&*\ jl Jj LgJ^JjL^ ^Jl iip^l 
Olilj^lj oULJl jj Vci-jS' O^lLJ ^Jj^j . i 2j+&\ At&^\ ^y* ^M Jj^a^-I ^r ^1 

r ^Jl ij^wJl 4$ Iks I jLd jUax^bj .l^iJ i&jkJb bajSo J3 Ldbl ^yuJaJl jUJlj /**iJlj 

jLJ^M 4aJL^ J^uJl <JU*^ ^ \Aj\px^j C JlS ^j^aJl J*^iJl iV^t ^GLdl (J ^J^ 
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Uijj iJljJ-l iip^l j* IgJp y*&a j&\ iSliaJij .OUUI l$jj*j ^Jl L~j>JJ\ 43lk3l 
*Ak .L3b ^>iJl J<^Jl >* jLJ Vl aIjl^uo*^ 4^L^ 43lisJl aJu* k^l c£*^ *UaJlj 



VU-I Ol^ailj ^j*tf I J<M 






W Jl Ojll Jju I4J ilTVl OU Ij^lj OUUI ^ytf 
SUall jiUa« jijSi Jl ^^0 lift Uf . Vul eJ. ju» jU» 
.^^k)) jU)lj f^iAlj Jyul J> ^U^ W U$il 
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.j^msJI L^Jl : <-lj*aiM oj^dl 



L^jdl ijtjp j£ 7^H <S^\ j^iji^Jl ja Jj&3 Ljj^ c£-^"*^ 4***?^ <J$^*^ fc^J 

.^>ill J*^l Jok j£ ^Ij ^1 SUaJl J* uaSjat dilis* Jaj^l r ^ 1 ^J -^>^ 

OliljJ-lj oULJl J£a ij^Ol aljLl j* IgJp Jj^ai-I ^r ^1 £JU-I Ob*adl jJla*j 

. (65)^j^aj( LU^I ikwoljj 2s>j~<ai\ ^^ujJJl 4$ Up ^a JjjUlj 

Mj ^tfl J«M 

Jifepdil j^^Sol jl^w^s"! ^Uo^Lj jli ojlj-^j^ 1 ^^s-j l^^^-j .jU^I oljLJL* 

djj^j\ JL~*S^I ^JIj JbljJ Ulj .Jblj^Jl I Ju* oLwol *Jfcl <y*j4* dblAJl <^Jj^jj aJ^uJj 
. ( 66 ) ojy-*$ I iuo jij^\ Lfl?^ I (J ^jLIU J^Uwoj £j Uj ,-g$ ^^ll p 1^ I 4i C****J ^ JiJl 
J$j~o JbM IJU* J£a Jj .^^Jl JjljsJl J Jji^ OjJ- Jbljxll IJU* -^ ^ i lilj 

3j**>j Z*aJ&i*ja Objs^a ,i| ^ji-l <j$*>UJl J J^-jj (j*ti\ cr^^S'i^\ jl Jlao j^ai^jj 
jjl^ ojl^uj .^jlU-I LyJaiJl j jlU-I jLjj^ ojl^u dJbJii i^j o^j*^l *j\y *kj* 

j^j .jy? J&* Jj o^j*^' J^-^ (^1 ^^1 «Lj^ o^^ J J^^ ^^ **** ^1 
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J^j^aJl Lj_L*jdl iJfl-^lj-j <£j£*l J$*>t>Jl 
OULJl JV .ii-jLi ijjlj^- OljyL? O Jl£ ij 

J^ £>Lb>Jl! gjA lS\ £3 La J^rjJ V dlU^j 
OjT <^ jt^JJ vLlii j£j ^>h^j -tfj*-l 

lh\ oi^J 6^1 ^ t^L^rl f Ji\ J^-ljll 
jj£ <ULll Jl£ (jl SjLi^AJ y-jpA> UU OjSy Jjj—i 
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Sj>^ ^>H &M Jl 6jt^l «wf ^B SJi 

&J> 0* #>u (j^ 1 ^ **■>• ajo^ 1 *wf 







- 



6H2O + 6CO2.. photosynthesis > C6H12O6 + 6O2 

j£«j| 4* Jl^-lj ^J^» ^| photosynthesis /Jj-4Jl /U*sJl &>■#* 

Jjj Lgj^jj c iUJLi ikj^j jJiiiaUJl ijy&\ J*^l ii^bw 
l^rbj ^ ^Jl *\jL\j jf l&l ijju j iU-ljul aljil JIp Ja& 
oUUpj oUli^ J&*si 4plfJl *5bJl Ul . If l&dl I JU* i^J 
OjLiVl L r J*Jj .ob*P^M jo irjJLl oJL^w ^j 3&jj}\ J OJl£ 

JL^S"! ^itf AljL?t^wob *jj iUJLl S Ji&dlj £*oLJ-l oUUaII jl jl 





* 



j^o.JJi a*J*\ i 1 1. 1 I Oj*£^l ****' Oyj^ oLL^ji r-$*j* 




zyM Js> oJlo»dtn£ O^l&Jl 



^%jUllj*?Uil £ *£>*ail aibJl pU»rl &^j .j>^ll ^>4Jl J£oaU W«* ^P tf^ 

^1 oUjjnSo^I jIjlo Js. u*j Ijl?- ojl^w JaJj olji JIp oLLxJl aJu* ^jzi 

( Adenosin tripospatj Ferrodoksin l£* ) i^jUlj^bOlj J^Ullj o^JJcdl -. *>U^Mj 
. ^^"Vl ijLjiOl Ulj*Jlj o^Jixw cJfljLfej J^ ^1 ^Ijllj Catalysts o^a^I ^Ijllj 
,k^j ^£jp- r^^ ^J^l ^ivj^l j-° $y ^^ Ji r^ ^^LjJI l)I JL5^^ 1^1 

. oLL*Jl qjj* iii^ xjl*j ^*u jj^l /j£^ r*-^ t^ 2 ^ jj^^Jl j£a^£*Jl ^ 

.lg*.*jj j^jUi^I o^lp jljji-l iJ^j OLJl XJb*- (Chloroplast)jj*A?*Jl £~*?- U£ 
^ 1 :iLi- 1 ) jj&- \ &j£ Syr* j& d*?*^ I J^ ^^J^ ' cHt^* k*^" uy ° *J^J^ ' <3jj^ ' (** ' J 
I4J aJj ^1 Chloroplast jj^tJ I i^ f^-j <^l Plastid /^^ ojyU^ ^j^Jatf 

4£|UJ.I LgjLjjSo Chloroplastc^wo^jjjiSol jlL^ .ilib^ iiLbUa^ LLa c y«^-JJl 
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aJu* J I (%-^jj .Ljtj^j Oyvjl y^ A^ <j ^ji$ - ( ,/UJlil j^ cJsJl j^ &*>0 ) >UJU 0,003 
• M *^>> <J*M\ Js^wojJ t j^ JuUJy cJUafl l$jl *^j Ijl?- o JLgJ ojyu^ OlJl^l 
(68> 0.000006 ^1 angstrm 6o: LiUJl Lg.S"jJU ^ i>-jJLl jJj XJ^^M aJia dlwj-pu 

^ ^1 Oljj^aptJl ^ OLujJ^Jl oJLfcj tilakoid. JUjS"^ IgJLp jJUfl-M Jlj-JJl 
jp ojLp JUj^*>lall fli&j .^Sj j^l iJ^b ^/^j ijU^Ol ^J^J' J*~*^ olJb-j 

.UI^Sol oJia j-o 60-40 jl^-I^I cUwo^jjjiSol J^b ^rj^j • >uJLU o. 0003 /%-«v 
jl^-jj Uijl oJiaj . <j\*a <J$*m ^j-iJ^J u^jjvJI £ l^^L} tij&j oLj&dl Jia Aj^tj 

(69).iL^ /.I 2 

IgJWju Jj^uj JljJJl <ui^ IJxpI jp ojLp <j*>Ls"^M aJifcj (.Jjj^%^\ *~»\ IgJp jUJaj 
^Jjlj *\j*p£-\ &waJl jA ^Jill jj^a^tJl <j*>LS^I aJu* J^"^ ^JdJ j>*^6jl ^^Lr!" 

C^wo*>Ojj^Jl^l J^"^ ^ Ij^l ^W ?>^ ^LH ' J^ 5 <J^ i-LiP jA Stroma lamelle:- 

.C-wwo*>Ojj^Jl^l J^-b J^-jj ^jJ^kiJ^r JjLo^A Stroma:-. 
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4JUI A^UL^\ t^U-l SU ^II *SjM- 








JWjJLLttil 



4jj^23I ^*«$'lJ^Jl 



*> 



Jdl KloroplastsJl OUl 1*^ vi Jbrjej ijjjj t ti\ OUl 1*^ 
*£> 4^*^ I <j»*&\ *yfi j&aj (C^tffjtjl&li) Kloroplasts 

£ dlQrf OUjjU l^Uij£ «U&J Jj^\ J^US)I J 41 1 0*2*1 
^ A*j2 A#\ j^AJt ^ <£jjj (^^l Jpf ^ ) l^4M 



\ 




(c) 
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^Hdjj 



lA 



\ 



*jA\j £y#\ JgM 

J^rji ^ olpxiS fj^l fij-niJl 4)^3 -l»^r k-t^ Ob^a ^j^j <j^ill jJuj i y**Jti\ *j&* 
. d\Je*i\ oJUJ^tll obj-jll aJifc j^ &u*w JljMj ojyw? ^jJ^ j^-s^ 
4jI ct^ L»^P 1aj>j& dUxc ^ji-l ^J*>Ull J I ,J*j ik&Jl aJia J h^A oj*** ^j2j 

gama a X 4**SI l£a oL^JLS o<UaJl huf£\ *LJlJ *3JU ».,....«,».. . . « ,.« - , .... 

Jlj-fei - jljtf ^ 111 oL^JU ^j^UI ^il 
a Ijji <ju j-« Jaiii 750oA_450o <jy <tfl?-j^ 

&rj* < to 25 ) Jl Oj^l JU^OP L^ji ^dlj 
Ll is^L?- c*w».w Jid oj^&** ^1 (J^ Ja^ J*J 



>UjjU 1 jfi Jufi>\ ^jil JjiaJl 



.(70) 



jl cOb^ll ja }J-\ IJU* j^w? j^L^I *j*aJl 
JS* <>fla? Ua< Ja2$ 5Lj?Jj *j}0l <j*dJl jj^f ^ji-t Jj^UJt £*h» - 




ZL*+&\ *Slkll Ol3)^rjll SbjkolpkJuVl 



149 



.j^msJI L^Jl : <-lj*aiM oj^dl 



Vl ^ SLM oJlSO Ob-jJLi iiJb^l JljkSfl j^ OlpbuSVl *^ jiy& hii %yb jl^ 
JIp ^a?- LJ^ jUaii ^1 Jj^ 4JULS" J^jjJJl ala ^?- OjJL?- jj U^ -SLJ-I *12J 

&rj* Jjk JUL I L~o JIpj .o^Ji^obJuij &rj* JjklgJl&l^ ^Jl jl^l^l £**?- OJ 
*~J jljJVl ijj IspQauol l^^wo Ulj .^8^^iJl JjJLil hrjA Jjfc j* JjM j^^-Vl J^JLlI 
ULl LJjip jl^- j^j iwoLJ-1 Obr^ll aJifc JljM iJlj^J **j* j& l£j> JLJj^ J^ ^ 
I^Jp J^a-i Jjk S A?-jj ubyZ **i *j*aJl &rj* Oje* .Iajw#j 1^,^ 4*a ^jxc Jx*i J 
j\ll j^ jUll J Jb-lj ^jLJ Jb-^Jl a Jlfej Nanometer ^1 
&>-j* Jjk Ulj^ua^b 770jAj*^-*tfl OjlJl &rj* J^k Jl9 J&l L~o ^j 
|jb- ojyL^ 4jO*AP oJ^-j ,J*j .(71) 390 JyuJj &L>j*>G^i rliJl ^t^jlJl Jjiil 

^L^j^i Jb-ljJl ^^^nJl Ul .SJb-ljJl iJ&l JIa^^jJ^JUjjI hertz jj^bj^lij Ob JbJJl 
.4J&I /^ 300,000 ^jLj «j^aJl 4Pj^oj .^JJuJ\j LUil IfcrJal? <ju S^j^-jll 4^-jll 
Ur .Lg-^i5 5 JLL t Jj^l ^^ fkiS jl oUjjijiJl ^*p&Jup\ hr£\ J^k jls" lij Ul 

j>#*p ub£ j^w? j^L^- ^b^P j-° &jtj*z* (SJ^^ 3^*1 1 Jc5^^ *j*aJl I^Aj .1^- j^L?" 
U^l «j*iili dbi jl iiL^vbj .4ijyta ipj^^vrl ^ ^i^rj ^rlj^! 2^^ ^ bjl i^rjJU 

Jys^j 4j*^ ^IjJLl &j£ll OljJJb <uljlk^b ijUJOl 0*>ULidl Jl,^^^! i^U-l 
J J^- 4jl 4^-j JJ j^L*^- <ji£j ^ ^jbuijuo^l aQsJI lJubj .j^b>- ^jbu^uol aQ&J l^U- 
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^Hdjj 



lA 



j$\ ObJuIilj (H&lj APj^Jl C*itaM lilj .^j^ail IJu* Ul£ jP *SjL«l\ JiJl J**^ 

. (72)1^j(ju Li £JL*J| cup^j 
JyOlj ciJj^aJl i?-jll J^kj ji^M J> c^UjIj^ cJLL?- o JUJLP ULLaI £JLu* JL&I A-~-*> 



j*wwJi 



c)^u lip j Uuijjiw j^ ^at Sj^udl 



>UjjU 3 80 jfajj\j 760 
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/£fc*ifcj|j iJjjVl cjlj^l jUtfUi 4>>«--^l 4>>JUb tjf Jp 



\ 



.j^msJI L^Jl : <-lj*aiM oj^dl 



Zp-ja Jjk ja ^Jp L^Vl jljJlj -A^aJl *■*>! «j-43l j^axc ^Jl aljLl *^- ^Jlp jUaji 
j^axc p L^Vl j^ Ipjj c^j^aJl Li^Jb 4ojUiJl b*A^-l Aj^!" <j *^Tji <^*^ j>*£^tJ I j-uaj 

^ ^ Jul cj^oJl jj Us" .f\j*&\ obr^ll Ijlp La i-J>ll LJj-^I obrjil JIjJpI ^-^r 
Jjj*<a>^M J^JLil jij&^J* J^Lj oULJl Jjj^a^Jl ^-^ai JUL I L~-*o ^^JU-j 

Igj Ajjjg ,jjl ^J^ijl LSr<jjJI iJ^Pj .(jV^JJ^Ij Aj^WJ^Iilj U^"JJ^J^'J 0jO&' J£° 

j^l ^UspI <£**•* J-**^"l J^^ (H^i lJJ^JJ^^' OU u ^a *bv"' ci-^^ Ia*L*£ 



^j^aJb 4^UI 4JUa3I i-^'l^vJl 



jujr%ai 




^L*J-I oU^Jhl JL?-I 



.5^1 uyUU Ipijj j& 

152 



^Hdjj 



lA 




CJ J ljj**2?sJ 




P680jl P700 

.C*m»^jj^1&I JSij^jil^iil MroAfjl-hy: 
Karotenoid. Ol^j^j O jj^i^lj I 



4<JbuJ.l4jji-l 



/N 



Obj?-jJ 400_ 250 J* Ljji^J .iwoL^-j iJLJb ^Uul ^^JU- 

aP I JL^- fa jjj^- 1 O LLaJ I /iJi^y ajij O Is- j*j£ J& j j^a^tJ 

J&j (.J>j*al\ j^LawVl V^L> LgJ Photo System ) 
allsJl J S^j^jil jj^a^tJl Obj?- j^ JoSd S J^-lj &j^- 

Obj?- Lot .J>yM\ *Uadl I Ju* ^oj *>U£ aU2jJ| J^Li-? 
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j^ijs> 






\ 



^j^iiiaikil 






\ 
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Jpj .oU>l gjp J>j&j &j&> b\/ 
L&s*i sSjap' o*jj ter\j* Ujup dl&l Xgt** 

J* Jbrjj ^1 **j6u oUI j^-b S^rjil 

j^jj ^1 ^ L^Vl d[^ -&r>l a*i* J> 

*1&udU «j*a)I JS* <^&u Sij^Jt jljjl J 
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^Hdjj 



lA 



(i) jj^i^jb ^^j. (jj^\ [f>ik$\ jz'ja 6y obij^ji j^r ^^ jij&t j^^' jsv* 

250 Jlp U*^0P JUJji ^1 XjIj^JI ^l^tj^-l ^£^1 4>* *^' L^LiJl JS"^o J^J UJUPj 
.4$ Ik) I J* JIpI (gjz~>js Jl IpL^ iLiu^a &j^- jj Obj>v$0^M Jb-I Jj^ca foj^- 
^dl ^^-*^l jj^a^tJl OUj?- jj Liuji c (l)jj^a^cJl **a ^iil Ojj^^I J I <^l 

L?-b bjjj^ fjj^ Cj^Jj "p L^Vl "n^>l IgJp jUaji ^Jl *La*Vl jl$ dliJJ .(73) jjj^JVl 
ilp cJ^ll Jd]& W j^U-l jdj&Jl cli obji-l aJi&j .^j-^l Lj-i^jJl ^LJU-p 

.Up- ja *yrjL\ j«a?-^\ obLJl 

cj^aJlj Ojlslj . jj^jJ^I j^p p \^y\j JlaJb <dJl Lgili^ oi Igjbrj^ j* iilb^l u]J*>Ul 

JL?-jji 1 li) flL*a U^a J5^ JuLiij calkjl 1 JUfc J Jjj^" JX^ c>^*^ U^.yi«.j ** O^^lj^l 

JUajib dilA^ C^iir OLJl J J>y&\ \~*d\ £JUp OJL^ ^Jl aljll oJu* j$0j .OyJl 
cJjSo^l o^Ul aJu*4Plkuolj .pUJJl Jl jLJVl JijP JijjjJLii-bcdl LjL^jJI 
<ti jl?-jJ ^ Jul jl&l l^^- iilb^l JfilfejJlj j^jU^I i)*>Ul cOljJjl j* ^op p U^-U 
kJ^j *pLJ| / n^ 500 tej^j p UJLil Jj JJLjjJI J^j? ^1 uydli .o^UJLi Jjl*->*V 
ik^JLil J p UJiil jl l^JLyj l^ok-Jj iiLoj jjJU 1,5 J^&~J c^^ap Jail 600 _j p UJJb 

Jl&dl AlkJl^cljL?- Jl&ta jjjSoUiilLgJOLJl JpL^^I LgJ A^j^I iii^jJlj .(74)tgj|i 

Jj^JI^j ^ p L^b iiUdl /fJ&Jl ?-j-^! JjdjjkJl ajjb Ujupj .jLJ^I ^vP J ^^r^l 
ilj^il l^^^-j .L^i) ik?tJL!l J 4Slj^-l K jJb>- *jjj*0j oJuUll /fisJl jij^ jp IJ^I 
cj^I dJbJiij ij^ujJJl 4dlkil aIjl^sjuoI jJ irU-b obLJl Oyui Jiii jjkdi iJJLidl 
4ilp c^J obLJl oJub &] cljt Jul jp L r ^u *^l c r j>u jSOj .>Lr J^^i p U^*^l 
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^j^aJl L£o^Jl : <-lj*aiM oj^dl 







i l..*.**j>&3 



^LwoLlI i^ujJJl Ob^ll Jljkl £l£j^A J^- jl Jjuj .IJia Lajji *LJIp ( j^- l^JU- /uku^j 
4>» c$> J J^ ^ J^ 1 c3^ J* *^J^ ^J^ 1 ^ ^ Jl &L?>bj . JWI I4L4 
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^Hdjj 



lA 



c4jI j?S> .\j\jA j^j J3 L^UmII lift jl OjPJU a^I &TjJlJ jkdlj LS^JLs 4JLa &L^k? 
.&^Lalb ajy~J)j J>j: *$ (ij^<X^(J^ ^J^ cLgJ iybll iUbdl ^isjJl (t-^waJ Jj ^>sijl 

j^U^il J&* -/J^' '**# i^U- OLujXj LgJ ^j^iil L£ooJb a^S ^Jl oLJl *Ij?-I fc^J 

UJ Llj log j .OLJl jij& ^^r Ji L^i r ^Ht ^' j^bol +a\ ja LaA jjt ij+al\ 
J3 p L^l Alkij oblJl J ^1 obl^gJlj Lj Jiil jj A^liil ^j^ail &rj^ J^k jl j~o 

J^jiLo jl9 dili ^jP *>U^j .^kjiLo oJlaj *j*aJ| oJlJJ btJ jycj ^j^aJl J<£^l l)| 
Oli*>U?-l ^Ug£ .^j^ail J^^l y^ 1 J U^l /t-f« SjJiLa j^p jl SjJiLa ojj*a? ^j^iil 

jl ol^*jl (j^aJJ sj^I ^1) U*>\> j^a fl JJj^ ^ (V*^' <j*43lj j-»5Lil *j*aJI <ju £o^a 
J^ /. 35 OjJjLo ^b ^JJl p kJJl J^wJJ -^^"^1 ^lj^ ^° <uljlk^l JlW jl oUiJl 
jAA) ^IjlwO ^JJ4jj JU^-^I ^j^iJl JA /. 60-50 JA JjSsJjNfJ.1 ^j^ail Ul cjU?-^M ^j^iJl 

^r^ij^^iil V-Lil j^ oiyr Jipl j^Ssj j^l ^j^iil j^? cObbJl <uj -.Ui ^Jiil ^j^iil 
cJJL^ jjill OblJj . jjill ObL) ^blj c^^iwwJl ObLJ Jj^fl :J^J Jl ^j^iJLi 0^>^l 
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^Hdjj 



lA 





— , ...— 




OULJ j I Jb» up- Jtiajftlj o^jUl j*j2kJl Jjl ObUil J^iJJaJl Ob-Ldl j^OLJl 
L^Jo <J cJU^- ^i5 *bj^jl o^PtJJlj ^£^*Jlj jj*^J Oj^Ji^U J^l jbwl Ul .SjJiLa 

:«il^jf^i)tj|JL^.2 

OIjn£> Jj&A?- J l^^^j aij& o^L^^M o*Uj .^ij^aJl J*£^l fi^° ci^^J S*L^I Oljsi 



159 



.j^msJI L^Jl : <-lj*aiM oj^dl 



Kasimpat OULJ Jbll At*** J&j .jy#&\ jl$d\ OULjj c LijkjIjL^Jl OULJ :<ju>^J 

il ju J \jyp$ LgJ jl^Jl JjSsj ^Jl aU^I J jA^jj ^aSJl jL^Jl oULi j* ^ ^Jl 

LiooJl y^-^t ±y&\ oJbi OJbljJ U^a ^)&j •-#*>> *iu.y>~& ibjlaJl fb*^l <J ^ ccJajj^-l 

.(75) Ja^ 4J ojjill jjjj-l Jp-b <uJpli J Jy^aJl 

oULJlj .L^jL^- ilL^lj^j ^>^l J*~^l iJU^j *>& ^ Sjlj^l Jl oULJl -.b£ 
ajJS iu*a 4?-j^ ^1 $jl^-l j^ai^cjj U*L£ JjjjSj i^ Sjl^- <j jAfj?j ^-^^ 7*^ ^' 
jUwl J>-Jtf oU-j^jJ^ JjjS Sjlj^-I JjSoUjup Jbll U^woJUi tijLJ-l L^JaJJl *l$ib 
JUjj UlS'j .OU-j^ c ^i- r^ ^1 1^ teljjJl J Ul .j^jJI ib-^a J S^Ip oUUil 
Sjlj^-I *&(y Ujup j&j . j$\*^\ ti^ j\ J)Jjls0 jjijU^Sol oLLxJl l^w jujJ Sjl^-I 
Jl jk4 UJUPj .(76)ULc oji cJoij^t ^^ 4£ji l^^^u oLJl je Ufi^j 45_38 i?-j^ jj 
^Jl i^U-l ^jjfljlj ^>AJl J<~^b Ajij ^ll iJ-l OLajISsJIj J>y&\ J<~^l L^-l^-o 
^JJl *UaJl IJu* jl .jIl^JLli^ JJ^f^ ^^ialpii^iJUAll oJug-j aLJJUL^jI -.Li 

.jLJ^M j^*^ <U*j ^8^0 ^Jlll jJfcld.1 j^P *i*jl l^-L^j 

^jji V U*LPj d*^- SjJ^f <VJ*<^ J****^ Oj^i- \&^y ^r^H ^1 J^jjJJl j-u*2 
&*£il OJ .J^jj^l flJU* j^ ljb-lj Ubl j-ua-IJ i^J^I Jjj^^I ^^Hl ^ ^ Jb-lj J^j^i 
-.b£ Uju^ -ji^lj jjjl u>| Sf^jll *j\j^~\ iijJ^i V^ 4)^ (3^ ObLJj j^jJIj olJ-l 
j^aJI Ul tj^l Ji^ai^o Sjl^ -b£ ^jL^I J s j^' j* ^>° jl ObUI j^u 
Li<jjdl Jblj^ji ^bJbj iJjjJl ^JIp (Jy^l ^^ 4>*wwJl (Jjj-^Jj -ijj^l I JUb Jbjji ^i j^-^fl 
J*^ cj*%idl JU Ijsj a Jfyjti\ \~*^\ ^j (j) (. L y£*S\ OJL?ti oj>§Jill Jby Ul .^j^aJl 
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^Hdjj 



lA 




oU ji .JjM c^jal ajUp ^U ^bbj oGUI jljjf ^ gall ajU* %U j**jjI ^tJ&f ^-j ^ 

.^1^1 t& Jl OUI J£*>j ^1 J>w jtaJl yu !ks5 ^ ^1^)1 

.oLJl *lini Jjydl LLj SjIj^I j^LJ^i Ubl JUI -Sjl^-I JuljJ ^ ^bjj jjydl 
y^4jl ir^Sol jTyttl j4Jl jj^-l JLdi .(77) jLj^j JU-I ja Ur Uij>l O&LlJ JuJl«]|j 

1 3_ 1 2 :Jr>tjl 

dlii J*i £k~j vy-Tl8jl* jlj Jjlil jl^ ^Jul ja <d!l jl Jl ^jA obi OjLilj 
J^ ^^ ^0S» j^ ^ ^>i Xil^LH ^ ^t fjCi>^ JL^Ul ( ^^5p^ ^0S» ^J^Sr i>i ^tTjt ^ > 



72- 73'. 
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.j^msJI L^Jl : <-lj*aiM oj^dl 



n^j Igj^ iuJl uflJiia ajJ& y..J^h oLwj &jjj>JS a) Lac oLjLjJI 4-w_*ij J-^ 

*j?r£\ Ojo^' ^j^r' (VIj 4>° JJ^I oULjJI *_xju j*jLlzJ| Jho-^ j-£j .oLL^Ij 
olij oULJl i3*>l^uol (ju S^-jll Sjljil jj Ur -^>iJl u*s!j j^I J^ ^uJ^t^jj 




\Jp Jls* ^ I Jubj j&d cij ^ £#%-tfj?l jlaJj Qjo&I Ji**£jf ^B jUjji-l SUV oIjJlIj 
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^Hdjj 



lA 



jl^^I ^>\j i^J ja jujj j^j^l ^ jLJ^M oL?*i .frill j frlj^Jl J^-jll jtfljJl Jj^SoI 
Uf ij^Sol i)j^Jl SjALfe jj <^j2 o^bjJl aJifcj .j^^ jIjlac frlj^Jl J ^rjll dj*^\ 

<^fji <U*ii c^jJl J (O^"*^ Oj^all ObjU-jXllj JjjjxJl JL^.^1 ^JIj aIj^uo! jj 

frL^I cJlrllj^j^l Jip&jl^ll o JUb J> ^j^-j VjJj .^>iJl L^ba^&^l ^^1 
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I$jl9 cJLp-Ij *jjAjuJji U&jlJiiU 4?-L^ £)La jl L^/vdl lij 
^iJ l)*^Ij .j^U^jJl Jid ^J^k J> by^ bl£a J^*^ ^J-^*>0 
j^Jj .^yi^apcj* ji^- <JaJl ^U-^w^- SjyUaJl *?-L*ll aJu* J^"l^ 

Ujj .*Lp\?~ &j6 aU^j jl^?- <JjJI 4jU-^^1 oJia Ja^tjuo dJbi jl 
jJb^- jSsJj cJj^M o^ljill JUPiL^t^^ailjjJl aJu* jl jLJl jJaj 
SLM J ^rj^jjS* ill d&l iJufcj .oj-jjdl jj» Jl>j li <dJl 

JL?-jji S JL?-ljjl ^ISjjJl Jfi^oj J ^j^>U-JLa L^ /tf-Ai .£-^iljjl 

&Lfejj aj£ iUJJ **ii*« * *** & LgJ a I J-?- Ij^fi fe-L»js <J c-^-j^l 

iijfej J^J cj^^ j^" (H**^ (*^* ^r^ (t^l ^" 0^-*^ 

jA U.^j .frll I te>j?r c^oij ^a <u^^xj &jaj& <j$j~»> ^*Xi I j L^i- 1 
j-p frill jS^j^-jll (j^t-^s^j^lj iyjj** g gJl olji L — s^aij 

frll I O Uj>^" j^s-^wJ a I I J^- j\*^ j l^tii b /ji^csj 1 <w^Hl U^.vi«.> 

&rjj 4jU jup JUji frill O'j^j Ujupj .ol^-j Jill j^jj^TjJ 
*2il jSOj . j^p-l oj>^ IgJl ~b>d ^dl iJlJaJl jloia ^gi j£c 
Sjlj^- Jl *^jjb»tijl Jl &>-b- 4*a JjSo V jL^- 1-^^ J^Jlka 



X 







■ 1 




*? 



■•■■J 



•j 











/S 


W 

"J * 


Ht • rf^ J'**-- 




1 : J. * 




LB i , 



■. 

















Esb 



.- 



;<£ 



-**? 



;1 


L ^ 


^ *! 


"•■ 






— fci 




fe 


t^C""l l «B^it^ ■* __ 




S 


^fcr 1 - -"•<" ^ itf 


i, — 


1 ^. 






.j^msJI L^Jl : <-lj*aiM oj^dl 




4-AJI 500 J^ #jjj| *ku) J* 

ywall J*UaJI j^-l lift j**^ 
J^V^JUl JUJ4UI 

«j^ £y** iJUfiJj j*La* (j\ &\A£cL«i\j +& rt^^j ^ 4jl Uijl jA/viij .oL?-jJJl ^j^b 
cA^wSJ *£** L^Jt ^ijl j^"' ^ ?J^t ^ S^THl ^A^ iSJ^ ^Lkj -^^ c^J -4>*^^l 
IJu* <Up X^^ (j*ti\ cA^jj^ft^l <** *-l^l <j f^j^l Ojo&I *****S^ <v^ p&r ^j 

d\jjkd\j l?rjSj£<A\ oUl&Vlj Jj$A-l JT(t-^j (fJLjUl ft** £& •<*** j-° J$j^\-> 
.LgJl jLill £JU*Jl Jti^j aji jl^- p IjW-l J] Jj*^Jl Jlp j^lij^p JljjiU SSjli-l iwJUil 
£%jA-li .£JU*Jl oJigj oULJl aLJ idL^ ^gij Ja^r ^j^hi <^^Lo 4j I dbi j* ^aVlj 
( Jlp l^Jl jLiil XJUaII aJia J^b*j jl *J&~*j ^Ail JL?-jJl jlgJM ,j* "jj*^tJl"_> oU**ll 

L^ J^ J^" ^ ^ ^ <*A^ j-**^"l °J>^ LgjijJ*^^^ *#*"£•* £*?LJ UJLPj .j^j^M 

L^jjjjjj aLaJI Obji-I oAA ^Ja^J* ^JxJ j .(79) |j^- j^b>- ^4-^aJ'a S^A| ftj**«*plll 
.jLJ^I LAP 4jbuuol Ajk^j ^ j>^ cJj Jj UU p \j jLJlS" L^5^J l^rT Lg^^J 
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^Hdjj 



lA 



J A?- 1 j j iJ Ij <JaJ I J te- Ij Ju f^-jl I iij^^j 
^Ja^Mj V j ifjjy*a& J?>& I Ul£i c£*J Lj <juLJ I 

4>° Jy.*^ OjJS> j-a *L?-lj ^Jfe ^Jl ojy#£j\ 

J^b *Ub *J k ^flj jj^j Fotons OlijjjiJl 
^1 XJLLJl ojlll jpUb £)^u J&l lJUb jj 

Sjjjl JpUb La#*bSVl dUt Jj ci^JbJl j-a 

j-p frill t^-i}^: J ^j-^rjll ci^jj -1 - i ^ ^-g-LJ^J 

j I ci*^ Oj^tfjV 0>Jlji *^ frUJkll j I ^rjJ^ ciUJLi iuj^o XJUaII aJifcj .J^^j^ 







j ^Uaidl oLu?-jjJL£jlj .j^^j^l j£ uj^jj*^' J^ 2 ^ £M**Jl oj JjI jplib 
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.j^msJI L^Jl : <-lj*aiM oj^dl 



j\ fj*y\ aJIp jlkt ^Jdlj j%r^l s-JjW J$w> J& ,jb j&\ Oyjj^l oU^ c^Jbr j* 
fll&j .flUaidl oLu?-jjJL^Jl bifal^ Lei?- iis^j a^^ J$Li IfJ OU^I al&j j4*£ 
jl cu^ J^-IjjI J 4JL&U0I j? ^JiJl o^^Sol Jl~*^I (V^ a* &??3J'^\ £^ ^Uj^ 
J^-I^ll j^ Ui»l il^Ll aJiftj .Ijl^- ^tj^Jl jljjJiil ilfi^ol^ bjU^s" jbrjxc cr&j?r JT 

IJU* ^u l$*a j£c OUlSCal *Uj Jj£lbs V ^j^ .lgii£ 4^ *Uj *LUjl Jfl^iCi I J& 

JU-I ^^ jj^k jp XJUaJI *lul <GjJl?- j£c U iS L^ JaJJ Qj-LL^j .^UaJj^a aLl^J 

. (81) £iU 
L^^So JjSUxc jj JljI *J2u*j ^ ^j^l j-» Jt^- *Uai ^3Ua : ^^j ^" ^ *-^ 

<ji" I (J <<^" -^ IjJ I J>s^tJ I &>J?- J^- 1 £ <0Up MsS* lj^O& 1 <jij~»*$ I j Jl?- IjJ I JjiJ 

LjjL^j oU^I jl <^ J&l J*~*> Jl^j .4djl^- oUUp Jib*a alkJl lift j* Jb-I^J 
oji Lai Jju Ul .frill J^iil ca^jj^^Ij p^liJl *j-*aJl J^ai i-jjL-r lJj-*-*J j ^ 7 ; 
oy^-^j^l oji J> ^^-1 C-»ljJu l§kUu jl Jj^ l^SwCj JU-I J l^iyci (J^jjJ^ 

Lft UbUj^a^-l /<^lj yi^ Ijj^ui j^wi^ ^dl Oli^sdl a JLft L^iijj . Jj-jj_£jl JL*-**^ 
*^r Jl j* cdbi j* jfc^lj -M^l J L^L?- *L?-Vl J^'j? ^"j^ ^^1 Ji t^Lk^jj 

Ji' (t^j jLJ^M J I .4J&I j^ 0^*^ Oj^P J^ ij?r ^Ijy^ oJla J J^t£ OlJl?-^M aJUfc 
j I jj^a^tJl i^tj^ <u aj£ U Jxj ^Liil J tb^jj J I ^J£u*j *^ i^i^c ^dl L^jJjaXsJ 

aSU^c ^Jul jt^^w^l jl dLi ^i .j^dl ^La j Lji^-b j ^il oljjul jl oUjJ>f 

4i)l^ J ^1 ija^ilj 4JLil ojji ^ji^J ^Jy^\ \~*^\ Jt^ J^'>* J ^^J' f 1^1 
jAj <UjjL^aj j-£$ *^ ^^ (V>*^' J^^l (J;^ 8 ^ f^j^Ul c^jJLi .L?-j-s^j jn^I ojj-sAj 
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. (82) £j&l J^jU^ JA ^-Ij ^*b*LijLa^b 
.^y-l £k& jp guj» oj^^aill oJdl aJu* jSlkJl L^5 J^j .i»j^Ul jT^I jj JfL&dl 
^1 ja^\ a*u jl Us'.flJ^-^l iJ&l ja jUU £Uj*>^I j^ J^-lj ^j oJdl aJia J*^ 

.\j&r j^>j jLJ^M Lap obuuol ^jJl^- &L2?- J^&> 

b£cj .iUajLaj^ljJ^j^iil U^dliJUp JOJL^ib-^a J$0 C*iU- j$0j .OLJl b*>^ 

jl&L^bj .ijbl^SsJl 4$ Ik! I -.bJ^ AJL?t^J ij^Jl If Ull jOljJjl C^^i*^ gu> 
iuil J£a ) iUJLJ ojsk^ iiUi iuia j^Up Lab' «^J Olj JJl c~x& k*~j JjJS- j$\ 4$lk!l 
J lJ^\ icJLP Oj^all ijJllI JjliJLil A&H jl <Uw jSlc J^wJ ^j^Oj +& If Ullj .(Ubj- 

o^plillj ^yj^aJl J^Jl iJl J 4^>uL» ikflj £Jb*j .ojU^il JjliJLil j^b JoijJ Usj 
LAj\ J>y&\ \~-^\ OLJl jj -T^y\ jX^ Jj iJU^il /fisJl J jlii^tj U^il /*Pj i»jjjJl 



C^^CJ 



169 



.j^aJl L£<^! : <-lj*aiM oj^saLl 



4JUI jljj^l dlurj . jf uil j**£> 

dUbf jU}U i^l*- 4jajl Js> ^y£ 




OUT jl Jj £^l> 4Juoj SjLiVl 

dike ^J l^- j^ ^jj^oS I LJ Lq j J I 

L?-jJ^& j^ lj^ UjuS j^I L^J jSj 

o^UUil j^ Sf^-j^l Lg.».w<w^ &te j?-\ ^L?" j^j tjLJ^fl laLUl ^Jl ij^Jl Jf till 

oliLdl ^^ J&l U~o JIpj .UL^- LgJ Up J3 ^JyS\ J^dl £JL*-£ ^L^l LgJjJL?- 
.|JL?- j^L?- JaJa^u c r ~*?- cJfi^ Jli £j>vxJVl Lib ^ji^ j&\ l*&c$\ J&^\ <ju i}yrjL\ 
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^PH OjjlA 



^jj» bL^ I4J *j*4Jl JjSsj ^Jl Olij^M ^.ii . L-Mail ojj-^ Sj^rjll /f- ^ ^-^a r Jl I JU* 
OJL*3 J I j£c iJufcj ( triplet ) ij^Jl £JU-I IgJp jlki kjU-sT JJb- J) jj*^*Jl 
jbjSy 4^jli-ljj*A?tJl iib- J jjiJllil <>Jjj*$O^MjIJIa J^f cOLjl J?"b Sj^ Ijlj-^l 
J^lixlb^^ljj^a^Jl IJU* alij .jjOLzw bjSo J I j* *^JU Jb-lj dl£l J JU-I aJu* J 

.oljj^tJl j^ Ij^ LjS Oyfcuol Ji ^Jl ( Carotene ) Oyjj^l 
*a? p UtfVl ^ Ijjj j^ p jj jj* ^JJl ^ujjLiOl j-a JUJLaJl dJbJL^j 
Jji^k JP dliij ^b^l ^t^S^J^I <X*^\J 0*^' tfrsAHJ *a La^lib 

Jj JbL j*\ iSiJUl JaJlj &k£l V-ljll j* Olfltl jP jfcdl j^yj 
jj^-Vl ^1 J**aidl lift Jj^idl bj^a?- lil ULd c^j^aJl Ls^il J 
.**j*0j J$y 4bl jb*- J JUiOl bJ^Jflji ^jj^i c<up c^>JJ-l J*-* ^^ 
iJUfiJl iiljj jfi jSc& ^Jlil c^jj^l ^r^ <-<£& *y?J ^r^HJ 
lgj?r X&i Ujup ojU^ j^p ill?- J <ibw»tj j j j^a^tJ I J S^j^-jil oJijIjJl 

.4J o^^rj c^rl^il jlS^il_i 
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.UU 4aj*>Ul ik^JLlI Jj-2 

.1 J^S* L*-»J^ Ulk) cJ JS" 



j' 



^o -oliJl «j^d5l Ja*a jl$ dbi j£ Msiij .jl^^uobj^So ^1 UpLiJl UJLJl OlJL?-j 

.4J cJHb*- &jj Jjl 



cilSwll filft 4^-ljJ ij^ujJJl Silks) AjL?t^J jl Jjl£ ^Jl olj^^l *^- jl U^ -5SU 
JLo a£±x ^JJl JpliJl alkjl J^ Lbl JTUil aJu* J£c ^Ijj ^U J^i^l jljjSfl 



^ll J«M jHy 

j^ LJ^a 4Jb C-wwo*>Ojj^l^j| A?*\2 ji^l ^*^l (V>*^J' J**^-*-^ *Lo-L*Jl ^JjJ-L 

^t \^j^jj\^^\ Sk&dlj .IjL^iSliiPj^j l^Pjij S^^J Jy*l&l t JUb L^lj^ j4^} JbJli 

'Jd^j* J* Jy^\ J~*^ OjO^ 
.( Ukll o>Uil ) j ( 4^ail o>Uil ) Uaj 
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r ^1 ijU-iOl ^liall *IJ^uob *^i frj^l jl _b£ ^ ^1 iJUall ojUll Ul _ 

.^SLjl l£a ij^Ol aljll -bj^f IgJp Jj^-I 

Jjl J U^u jt\ Oblj^Jl 4£j*j£ J I U$" .Sjbj? ^V ^ aJL^uJ j$j~o j$\ NADPH 
J I J^*o U*$ Llj US^j <-s£jy£' i^Jfel IgJ frj^ill j^U^wb 4dl£llj ^j^aJl J*^Jl J^Lr* 
Jj^j _iii^Jl o Jl^J La**^- 4*^*aa c^o*>Ojj^Jlxll j^ <-ljsH ^ ^1 — oljI^Jl a Jia 
jUllaJ ^rjij .( /PJ*^ allajJl ) ^1 J^-Uj Ojj^Jlj ^jj\Jlj jj*^*Jl J£a k L^^M j^ 

jLajJti 6 80 <u?-j^ J^k frj^aj 4^3 /fJJ ^Jlll Photosystemll JfyJ&\ *UaJl : *^jl 

Uj jv«^L5 700 <u?-j* J^k frj^ij 4£~u |%jj ^Jli PhotosystemI ^j^aJi all&Jl :LjIj 

_j ij i^aJ I J&J I J^- 1 ^ Jjkll &u*a frj^ill Ob»-j* JaiJj ^J I j j^a^tJ I Obj?- c**w 
^jj .ijj^ail JiJl J^-b Jfl^frj^ljybljlJ^Jl 0*>Ulidl J I U^ • 700P j 680P 
L^P ol c^' -Lg-5U^a^c ^Jl ^L^^i^tJl iSUaJU iibii C-^LJU^y 0L°j^t V ^jyj^ill Ju^UaJl jl 
jl .j4*Jl U^a^j 0*>USsjij J^-I^ll JpLiJl LJLJ. idJb^Obib- jjijSo^fc ^UaJl jj»Jifc 
(j^t-^rj^U cA^jj^t^l c3^i J* <j& 2 ^j^iil *UaJl l^JI^- j-* c^a^l ^Jl ilSUflJl 

. frll I O b j?- C-*oiy 
^i jJLdl I JUfc Jj .C^rjj Ji^lbNADP Jl Jlj^-I j* JxoJ 1 ^>i3l ^UaJl Ul 
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e\j*pi-\ SJLwUo%J| 







I III ^^p 







j^ijsv 



~~«. 



\ 



J aba }f jW If a j a u j l^sHJy CyJUr j[ SJbtjB ^ya&Uagq j»»g c^ljfll oJlft y^j .dJipLdl OU*yall *Ajy&%^lfi£- 1 



. 1 Jj^S\ ^LSsjJI jl <Uoj 2 ^j^l ^ Ikdl jl dil ObycSol J^- Vjl jrt SJ^al J^l>l 
UJLo ct^Jj .1 j^- 4^f» iLJLJl algJ JjVl ib-^ll^puj NADP. jl \jv~\j dlii *U?j 
aJlL^ UJUai cjLJ.1 lift J OLJb Jb-I^il OjjjiJl aJlk^aji Ujup OJi£ ^1 OIjl?-^I 
alkdJ JfLidlj^j^ J^j^lljj^a^sJlj cbjL^^L^IJL-iOLjJLjjj-^Jdl JjJjJjI 
^js**** Jl t^iJbj &ji-l alft oUj>vxlj j^ bj>CxJl <ujj L^yu^ Jl L^ji 2 JfyJ&\ 

.^IkJl! JIpI 
^^ J^J uj* jl^° cJ °j*^ *L^ Jj^" jj*tf ^btlLl Zjvup s\j??\ oUjj^^fl jpu 
Jj jj*^*jl J ^Jl Objj^SsJ^M *$JU ijj^ill 4§lk!l *j£jj .IJbr jlJiill ilLJli ijb^r 

j* fc£ £Slk Objj^SU^M ^^ku cJ^Jl lift Jj ojjJLil jl 4uudl ^j^l J*^l J^Lr* 
j^ ^^icLil&SlkJl ^ U*j .XJ&I j* Jjill jlJb-lj ^jLj cij Jjljxft^lj c^j^l 
jxJJl Joj\) .j4*j jl t^-*i*? ZbjJLjij* J^rji ^dl a, L^l obj?- ^ ^^-\ Jj ^tj^ 

.( 178 J^ll 

Ul <L?tja ^.j&J. \jjp**zj* 7t*»Ai iU-^ll al* <j l*l?-lj Ujjn&I Aiii ^lil jj^a^tJl J I 
iLJLo jl cJLidl JLd Objjs&^M dj&J .£JL> i^w J^-^ JjJ^^ L&u*ll *<jjir\ 
j?6 Cj\jjj&y\ aJL^jj .iJlidl Obji-I j* dj&jj cJjj^SO^M Li iLJLo LgJp jlki 
j^l Slkll j* (Sjz~»* ** oUytfJjAJ J$b JS'j .4Jby-T Jl JUS j^j^ ^ Ji--Vl 
J& j?-\ Jl ^J?- 4>* oUjjnSO^I LibJ Ujup &>*~Jl j^tJbSj .^Jli ^lil j-o L^UmI 
.AijQg aIopu: *lkJl lift <uJJ 1^j:j .^jJdb I4JU? -. Ij^o J^kl J ciLJLJI ^Jla 
J J*>UJl j^ Jai^j ^ Jul frUli .^b^r JJjj: j^^l <uiJ J^ol jX^| OJ^-I lib *^ilj 
Jj-^-l ^ ^1 4$ Ik) I 3bjS ^11 1 ^js^a ataja LJ^j ^kjtf I^J* c^^t *lo4^' ^^ 
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.j^msJI L^Jl : sSj*p^-\ oj^dl 




&* J^l it&}\ J?L»jilj 0U>l <>• &*U* <jbw?b J^iifj Jjjf j£& ^-1 l^L»JUd <p*J S^-Vl o JUb 



Jl*ob 



J ^J^4 ^Lil jb^" (wt^M^u jCU^a (jck& /J CVj Ol?-jJ c^J l^- /^o U^Jj^ 



tflkll Jj 



4yw»<^ 



life Jl9 *?kJbj .ij^wJl 4$ Ik) I 
>b-jlj| Igel* J^l£ ^Jl 43 Ik) I Jy£ jl9 ^IkJl IJUfc 4*131 



a^w2^4JL*JI fljlfe ^jSOtfLdl J^Oj -Jj*^l il^Ll ^J Lg^^-lj^ ^r^sj iASCj^a iub^SCjl 
JjjS^Ldl J^"!^ J *lil c* p & s^^tjj .^j^iil L^oJdb *j-£j La*L*-£ *j!j L^_Jjj Jpli 
Jl L^iJU (Stroma ) Jl 4^UI Oli jjtfJV I J^j~o dbJbj .*lkJl J&ui* ^J tilakoids 

.(-ij^dJl Li^ll 4JUp *\£\ PhotosystemI _J Jj>vxJVl 
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a~zAj +sj ^ frill JV idkdl a Ju* J uyL^I Jjl*dlj J~*^Jl jl &rb- £3b* J I j^P 

jl L^Jtf ^Jl ij^wwJl 4dlk3l J* IgJp Jj^-I *JJ XJUaJI flJlgJ 4aj*>Ul $lkJli .4)jfMJ 

*S^ Jjil^l aifc J frill oUjjnSsJ^I j0j*£j -Jij^l dj^ J& Cn^ J J^' °JJ^ 
j^ Ifrj^- JiiL£>j Jjj^SO^M L& *lkj Jb-lj k?- j^ J^J i^yj^Jl cA^^I ^ j-° £^l 

NADPH 4X^J 1 tA**^ f^' 

Js>\ Jl 7..Pjj*a?*JI Jjj^SO^M *i^ AjiJ i_ ^j^iJl alkJb JjJ^iil aJik^aji 
frj^-j .Jjj^SO^I U^ *lkJ NADPH <-*j\?t j* L& Jjj^^l I Ju*j .&Slk!l j* ^>~« 
aJu* Jj NADPH. Jl "UjjUT J SyrjL\ NADP+ Jljs?-V aO^uj Si Ik) I aJu* j* 
j^Ca^jj^j^I j-° IJ^-lj L)jj) I Jl?-Uj OyjJ^^I J>*& *lkdl j^NADP+-.ytj iJLxJl 
.(179 4*&i*aJl j 1 78 ^ti^ail Jo^jl^il Jl£jo^M jkil ) .UjjwJl 

^^Vl OLLxJl j-o flJ^-J ^Liu^a Jl 4Jj^jj ajl*U jP Jjj^^I l j\j*j\ d\ 
^ o Jb-lj Ijfi IJUaII a Ju* jJii jSOj . Jy-iJl J<~dlJ £aj*>Ul SlkJl j^j2 di3i c r ^u ^dl 
ilU-l a Jifc Jj .^j^ill Li^dl jIj^juo*^ Ijl^a ik^ K (J&& 0> S-^THl J^ aJi^-j i$A^i 

djJ&\ fl*0J J* ^*^J I^L^ 4Jl£a JV^ji OjljLo JP Jj*^I JjJNXJ^I ».j^Hl Ujup 

Jjj^SO^I kl&l Ji JjjnSO^I I Jtgj A^liSl Jj^ill *l Jik^l L r j*j *j jl&l I Ju* J Ju Jl?- 

Ojj^iJl J^iuiJ Jjj^SoI Ji^r^" ^Lj^ l)I L^rj c L&u*ll jjj^k jp 4JlSC* j-o jlk)l ^JljI 

Lijj 700 oJiii ^Jiil Jjjn^J^I jl^a JbJ^- Jjj^I /u^jj il^^ll oJia Jj .o^a K J 

Ujup jjjjiJl jl .jujS'^I J?-b jl Uj>uJl J jl?-jj) ^ Jul H ) + ) <jcrjjJL$Jl Ojel 
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3 

V9 














Jj^l^j^dil^lJaJl 



^1 Jj^\ ^ 



4 



a 

*H1 - 



1 



cj^dJl 



Jc^m^S'j^I 



^jJ^ilATP -_Jl ^Jlp Jj^aJ-l *jjj ATP. -.by) J JLw UJ *Jl?t^j ^y* <jcj-jjJL£jl 

£j\jjj&y\ Jji dlii JlPj .(^L^-^l J ^jU-j.^ ^^j-* (Adenozin difosfat) 
U^y 700 _i JjjnSo^I hr\^- juJ Jjj^SsJ^M J^-h f>^-> ^^1 iJULJl oLJji-lj 
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^PH OjjlA 






^i^jai 



Jjjji3l 







J3j*2jl Ui;^l 



ACF 




/tLjytjj d&t*0j* 




'^fTjfi < 







^1j;UI 



^Ifc-^l jdl %Mill tflkll ^ |j*aJ ^ P 700 J[ P 6 8 j* l^p Oj-*$J?l a^» UJU* 
Ate* ^jJ-l ^ 5^>rjll o&Lil #$ oL) ^f ^ ^ ^ jJ-I I ja o[ |^ rf^l u*il* <£> V ^$l VUl 
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Cl^ j^i^T jit oljU^Jl ^ h)J> uj ^ ^j vl # lj&- 
Ijjjp Si J UiAj j4^j o>ul&)l j#£ d\ Jj*u &5 J* (^ 



^PH OjjlA 



700 jl <GUjj*$Ul Japl ^jjl 680P JV dlJi cLa ^^j V JL&dl Ofill IJla jl Jlj 
j]irU-l JuJ L^aj l^-^-T aUsJ j*m-woU^ JiiJ IJUil^Ll aJLft J Jj^tSCjj *>Lj th-^-i 
^r ^Jill ) ^111 c~ab *u> UJ 680 _Jl oUj^cSoj ^ Jj^-I *jj J$>*>j .oUjj^Vl 
jl U^ .oUjj^Ij Ca^-^^j'j ^"Jj^ C^U^jT [£jo J (jjJJt-l j^ iibj*^' cii *^ 

LiooJl jl l^b^uL^LJl 680 Jl OUjj^l UJo*lll J^LoliJl OlJj^^J^I 

L& J iLJLo^J-l J NADPH r^^ ?*)&&*»> ^"JJ*^^ £J^ji\ j4*?j .2_^j*4Jl 

Sjlj^-lj SSlkJl -. Ij^o J>*>U?I j-o jSCc ^1 iUJU jlLaII aLI^jI ULJLo j^^-woU jl 
^ Lb ^j£*> Jfl-^b Lg^j^J L^i lil ^^ Lfrfl^i S^waji ^Jlj cl^wJl HgJ ?HjJUJb 
Jj*^ll jSColl j* rtw?l JJ& JjUJIj JLiUll /t^waxll lift \sdibj .jL>- J^J JP^ (t^waJ 
dts Jl aUi>bj cojUil 5jl>l JuJjJ ^ L^l JIpj c^^jjjl&l J* Jfr&»l Jl 
ATP.j NADPH J^a iw^j^l Obudl OLJl ^uJ *j}Ul cJjJl JIp Jj^aJ-l f JL§ Jj£j 
LjJl^ U^j .j^L^- JxJj^kJl cuitj /Pj^sJl J<£<^l /»^^s^ <J^& l£^"' SjptA* ULaj 
700 j 680 !(juj-^i jl +~Jlj 1 _^j^aJl LiooJl j 2_ ( ij^aJl L^jJl OLjIjA jLd 13 j^ 
j^uojjU jijJ^j j^illj Oblj^Jl oijfe Lg-^xc ^dl sj*^£jl Cj\^-ja uje !jj ^j^-jll Jjj^lj 

.4J^ AlkJl L*J^ j^-l r- bill &*k# fj% 

ZJLjejj »j&* «~y£l\ j^axc ^dl kla — t ^^ l*p\?- Cj[Zjjp? ^J^i lt^j .<U^ii J^2jl 

^?- i~**«Ai Ijl?- ojyt^ oj^ ^ Jj^a^l j^ l^S^c ^dl i^L^I JaJl ^^^ ^Jjl Ul 

J (J^-I^jl >dl J^ jLlil J Ij^-lj ^jLj j^uojjU j^ JL?-ljjl ( >u«^L5 ^jij^ J^'S' ^JL>^ 
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££?- sL^ d\y&-\ LpUj OlJL?-V IjipL** ^UIp 




P&P700 jl^JUsJl jJoUy£i?l oJUb ^j ^oUjj^I^I V^ Jl$djl Peso Jl J^H^ill ^4)1 c>l 
vi>jjb-^r jfijj\ jlJah^l 2-^jij .*lll ^fejrjll oUy^J>l j^^Peso oUy£i>M ^ j^U-l 

J*AA» j£& jH>l 0«i* 



^ 



JiU-l j^i cLfjbuuol L2aJ| **ku»j V irjJLj ojywaJl L r ~Jlj ^Ijlp^I olft Jlp ^ua *lk) 
AlkJl IJu* J^y liSCaj tiJL^Vl oLLajI LjJ ja^j ^Jl LoJUall ojUJl J aJl^j^J 
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^Hdjj 



lA 










+ 1/2 








I Z ^ £^ L_T ! 

OliLajd rj^j* ki&H fr&k P 7oo ji j* -.jjiall JjjS&Vl &l < E:^j*aJl k yly Jl J*£j P 700 Ji j* 4^-jfe 
JL^f uyj^ OU~tfj£ rJ^i* cil ^i^ Vf *&-Ji &y*l (£&\ ^jl^S\ J^UsSl &J*h Uj .uu>*f vf <jyj£*3 
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.j^msJI L^Jl : <-lj*aiM oj^dl 



UfclUjttil 



^J\j Aijp^i i^sill S>UJl J^& ^1 JSlIaJb o^jjll ATP j NADPH Ob^- a^S 
Sj^I J£cj .^LiJlj^SwJl J£a IjIJip ^l^a Jj iJJall Sj^l J aJ&***1I Oji^Jl *****£• 
^ ^ Jplidl &l$J JJUJL?- j^^bjJL^j^u ^III t^i^^W^J 'kj^ *>UUjiJUall 
J^S^jJbH -.bJ^KelvinSjj^ <dp jlki ^JJl If lidl IJu* Jj .ojUll aJu* Jjl^^uo^l 
jy^iilj lx?r^^\ OlJj-jilj NADPH_j iL^ill OlijjsSO^I al Jl^j^oL glikoz 
jlio^JlJl ^j^J^Jl ibLJl c^*>t?jj^JlSol jkL* JiwJUil aJia J^&aj ATP.-jiiwxJllI 
iJUall ojUll J^l& r^HlJ •^ iJ ^^! ^^" 4>° ^^ <J$Lr^ (t^ *b-j^ JS'j oj^I 
Stroma J jJ^jj OULdl J^k jP AiSj^Jl J^-l^ J^"^ c£^ OjO^' ^a^^ J>^ ji 
U*LP Jjljsll jS> 6 _ J^&l t^J^" 4o^*Jjl J Jj& fl^A J^&l *****S^ <V^ ^^J^J 
Jiii ) .OlJU JLd iJJall oj^l JjSo liSCaj 5 RuBP _j ^^J.1 ^SwJl Ob^tj JaJ^ 
.j^Ail JlP 6_ Jj^SOl ^J^ LsAA^Jj .(Jj^l ib-^ll <185 £*i*aJl J ^j^jll J$wJl 
igj?r JT J| Oliwo^ill J$L£> ATP l,J br j*j - Fosfogliserat. G3P j* jb^-^Jiij 
^bti^aJl J *j?rj^\ JX^Jl ^& I Fosforilasyon ZjiuJti\ £JL*j XJUaJI aJia ( JIp ^jJUajj 

.(iJ&l iU-jll 4 185 

s(BPG) bifos d(£j?r j^ jbl ) b&3j^- dj^^ (Fosforilasyon) Sji^Jb 4^twJ j 
- fosfat 3 gliseral - b^J^r dlii jP ?^J NADPH &~ol^ c*zAj o Jifcj fogliserat . 

jl oLaJilb Kloroplast-il £J>u <ua o^^'j JL^' J^M* ^D jj-pt> gull IJifcj 

.jj^jiJr \ _ b j J i^jLLUi Stoplazma) ) ojJj- 1 

. ^^ I S j^ Fosforilasyon XJLp j^ j£ j Kelvin J I j j ^ L^ IjJ L^a ^ V I o&*^ ' ^ ' 

.ojj JUl i I JU J ^ III 5-RuBP igjr Jj J^pt^t I J^Aj 
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^PH OjjlA 



(ijj^Jl)Ojjjl^Jl X^\ ^G&Lsl 



2CO Ojo^sl ^^riife ^^br^^i ^^ 



i Afltf 4Sjj.r, 



jjjj^jl^3l oLLoji : 






(SjA^Ail) 



<ju*ij^oVl Oli^iji ^Ly 







SjjJDl Sal* I 






o 

SjjJb SljUVl Jl^y-Vl *>l Uf (8 _ 7> .jjTjlSil jC .b^fljUj pj^TUI jH^a» Jj-^-l SJl^uOUl ,-jl*- ^SJ^J^H 
tftig Sjji J JjVl Sjy-I J^ ^lj Jji^ll **J*i-l j^j-ej^l OU*aj$ J\& Jl VjasAj tgyj ojA OjLJti Lpjca tf&\g 
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.j^msJI L^Jl : <-lj*aiM oj^dl 



( 8-7 jbJb-^ll .185 h%JL0$\ Jf^Tjll J^wJl jk5l ) 

ojj JJl oJu* jl^o ^ Ju^ Jb-ljJl jj^J^I ^^ -b>f ^j*>Ul G3P Jl ^^ -bj>fj 

J JU-I ^fc US' c^>sAll J*~*Jl J^ il^ll fljlfc J i^a <Jfljli?J J£> cj[sjjy\ jl 
Mcarbok ^j^J.1 £i^' ^ ^^1 Olc^^l alfc £*q-&I ^Jm ^iS y&J .aI?-\ja ***?- 
£1^1 1 aJlfc J Lpyj&- JUAll difostaz karboksilaz ) 1.5 sidismutoz ( ( ribuloz 

*$\ (>UJlil Jfi djj^ ^La J^ JL?-lj )>UJU 0,00000001 (*^- J <^l (t-^J <V>^ J*^^ 

dJUbJ o J^li £JLa Ja oil .8 Ji^^l oUU-^ jL4Lj ^>ijj jA«iy-l lJL?&ju ajJ_j» <U I 

o^JL^j &u*a i^wj XJl^l J^"^ OljJLA^jlSOl Ji^tj *JJ i lil 4jI AjJUli j* VOLUaJI 

Ijla j2«jt dliJU .LftjUjtdi I Jl klgJl J ^ajdj i-JL?JLJ ^JL^I JJl Ja^UiJl j|j jiLiJl 

- 5 l£#" W •^^° Jij^J £0' j'^ J^ °ki^ ^ W^ ^l VV^I JUp^I j* 
If Lidl 4*]fli*a j^P iLJLo iolil ^a jSCc Ji OjSo t Li j* <JJ jy!o\ ^JUlj ^dl RuBP 
C^^jj^SOl K J JfLiJl iJufcjI^So^ JUJL^ j* Alkjl *JJiaj*>Ul o^\i\hr\^lJj 
aJ&cl**j jL^a J b^-j* NADPHj ATP j J^xJl JL^^I ,JIj ab U S j^u ^a ii^ 
j^is^ OLJl c^Jbr j* JpPlJjJl IJU* *Lul ^VVb <UrbJl ^r ^JJl jj_£jJU-l ^j-^- 
\foy«jif ^l— flJia JpLiJl iLJLo _b£ . ( s4> l^jj^u *jj jl Z~jj£j Sbl^j ^u^-^s'jl 
IjS^ii J I J^-l j* Jjji Jl** *UUjl CjX^pA <L~p- ctf^gi) ^ jaSV Jl _ J/ j^P jbxjb 

^^ytcjl c^^-l Sjj^^bj^j^l jL^rbl jSlc ^f ^jl oljJu&^Soli .i^yOl l^jk^- 

Jiw iUJLi JL^dl aQsJI lJufe J^i^ ObLJl &~ol^ ij^Ol ^Ijll -.bl aJJ 4JLd c^wojl 

.^y-^l ^^J ijloAil j^U^ll *j*I ^ 4^dl 3ljll oJufe Ulj .CnuJI (ju*>U 

J^wil I JLgJ |^>^aJl J^^L} A^JiJl^l oJL?-j ^L?-^lj ij^SvJl h^jIjA-Ij ObLJl jl 
dJULc v oblSo J^i .jSfl ^ ijJxJl sJbr j^ J^olSOb iU^i Jl J^j4 i ^JJl JL^dl 
oj^-ji oblSol oJufe jb ^Ips^Ij v jiJUl U^Jl IJigj aj£ U iWj Lp *^j U: ^j *>l^ 
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objlSol ala jb *Ipo^M Ji« Ja*^ *l^i Lg-^ *L£k j^ \£y&\ J*£*^l f^k) Lg^iJ 

J oUjJbw dUxc Lgjlj ilSUfiJl ^ Jj^a^JLl ^I^Jlj *lilj i y***z$\ aIjl^uoU IjIJS oJl^uI 

.Lgjljly JjJaxl Slj^ll JIpj Obj^iJlj i^bjJlj t\jjJ$\j *L>-isJl 

L r ^u 4jl dJbi .dJbi J -. b*Jl l^tjku^i jii Jaii ij^Ol ^l^ll aIjl^&^oU ^j^iil L^^jJU 

<d?jk^ Ijip &UJI) Ji&dl AlkJl I Ju* j>wo JuiSo lil^ j*J ajJI jjo^-^ll L^^i^S^ilj 

Lip Jjj^-i f<*i j^U^jJl Ji jJj 4^-L*** j *\ib i^-L^a J <u* i J^-j <JaJl 4jL<^v^oJ>- j*-^ 
Oli^Uailj ^j ^ ^1 Oljlll Ob oLlP3>M jl9 dliilj cjjsSy ti^lpj jLJ^M 
.4jbuuol L^Oi ^Umj ^ja\ <GblSC*jj jLJ^M LAP 4i&>u jl A>ks~j ^ U jlii^ *L*xJl 
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J I ?-y£y, J^M ^^ Mj L*r bi I jnP c&u** ijjuJ? ^Jjje C*£ 
iUJLl IJL^ta U-j^sj dib: OLJ ilijj J ^dl ^jyP^ \^^\ *&> 

jl ^Li^l aJu* Jip jj^tj^j dbJjj .*L^^M aL^tI dblfj 

ijlaj ^jP Jj^Iju ^Jill uLJ J I LJpj &JU£ 0j& J^ Oj^-l 
*>0 iJ^M I Ju* /**<w2J *lii ^iil j* :iLtwo^l j^u *ISj^Mj *j*£Jl 
j**jULc La^UjI <jupy 4?-Liwa <J <U*w*vob i 1 ^Ailj J#L*> r^J^ 

lia J^jj^a^ jl bSlc ^ ^Jaib V JaJa^u j jjLii oULjJI La 
j>\jS\ p**sl\ IJljj b^l ^ li ^ Ijril 0^ t J^fc^l ^ ^1 
JaJ Ujup al^ ^ill UlSol alliJli ^U^j j&j^ LSUilj 
jA aliiJl IJu* La jil cLu^- .iJl^l Up ^o j*J OLJl J>-b 
YjjS^iJl ^Umj ^111 Jl^I jjISoI^a ^III jLJ^I Lap -.b 
Ijl&u OLidl j^l *Lj alii ^JJl jA jLJ^I j^Jli !^ ^kib 
Ur cjv^I j^ JaJ^I J J^-lj <u«- jlSCa J j^j^M ^j ^^U- 
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.j^msJI L^Jl : <-lj*aiM oj^dl 



!V V ft £**** *l«Vl IJLa Ja \JJizSj .c^>l jl 
jA J>j*£\ J^^l iJU^ <3*£?*^ i«j^Jl *^*^ ^^ 0' J0J& cJl^ll Uwwo Jipj .<jyw 

jygjjazj &] <uU< L^&^i JO^I j* J^-lj ^rjd *^ l**k£ Jr**-i *^ c^^l aQsaSI I Ju* Lot 
^Jdl ) ^><aJl J<^l OjJl?- jLd dbllj .U *^ Uib OjSo jl jj^ ^y-*^l *lj*rVl 

IJU* ilSLLa (gjj jl b& IJj .jkdlj L2aJ| *a LS^Ijxo ^Lp^I j*J Ojjjjkdl ^Ju U^ 

jl JpLidl i^fcwJ -.yj ^1 ?ybJb J>u ^jj^o c( If lid I J J^JJ jd^l pl^l o ^Ll t jl 
flJub cJL^Ij ULS' '-J*^\ Jl Jlj^Jl lJub j^Lj ^Jj^o JU-I (Jub Jj UU UaJLi rJU? 

*ui 0y &jy*ll JSlS^I jLs tdlJi jpSt^ij V4lf flkJl J^i ^ LgjL^- SlfeUSl Jje-^l 
*4&j JLj^I ^^ J aJl^uJ ^Jl L^^i^S^il ojJ ^ Ljju U jl^r J j^-jj» ^Jiil *^*^l 

^il Olj>alSsJI Juj ^Jijj-I Olj>alSsJI Ju iJjUll *JJ UJUP T^jl jX^| i2J^-l olft 



190 



i 





'■^fc 


■ " jt 






I \ 


f 


&?. 






" ■ * ■ - ^^Si 



:? r « 










\ 



aIjl^uoU (jU-l i2J^-) ^Vl JT J £?^lj o^iiail iii^l^uo JjJjbti ^ .cJj^Jl 

*12jjVIj *j*idl i^k) *Lail dlii J Lc jjkdl i^k) olp^ Jl9 dlii *aj .jjkdlj *j*idl 
J Jujjkdl o JtfLo^M J^J^J Ali Demirsoy ^j^j^O ( JIp Jl~Jb dllii ( JIp ^flio ^j*& 



oJUb 
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t Jub aUI ^jvu ijy&\ J^^l J ^ry J*\ ^tjk^^l oUUaJI Js> j&\ ji *ui cL£^ 

J OJLpxj J I L^x^a 4jl jJUj iUJLi Jliw OJL?- ^J^iil J^^l &\ " •*&& ^^1 aUaJl 

Lioall IJLp J o^^rjil iUlSs^ll oLrSM ola jl . ( ss> "^^yw *>t? y\ (g*\J \&ij& jl 

*&&: J If lidl Jj l^ii l^^^JU ^l^ll J^Jtf Us" .£JU*Jl aJlf? *>& oj** il *>0 al^i 

.*t&uol % ijy&\ J^j^Lj iojliil oULJl gr*j>r Js> jJsju IJu*j .dbJLS' jUJb^tj ^ 
-. UijLd ^^-1 V-L5 j^j .iJl ^2kw j^P jljiil ^^ij J^i ^b oLJl <Jw?j &jl£j 
^y* iLJLj JJ& 4Jb <.(jj+a& ^h Jr^j <-lj^a^-l ObLJl **^- ij^ji (£^\ ) allaJl IJu* 

o Ju*j .ObLJl IgJ O^I? ^1 ik^JLil lw isyry* OUVl a Ju*j . Jbu <dJl SjJi& jJL?- JL§ 



. U ^y a^AJ 
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j4£ Jl> *^£ iJl^l oJL?-j ^L^lS* iplJb *L?-I bj\SvJl jb Jujjkdl dp^l jj 
C~£^l£teVl *J*I ja oJL?-lj ^>iJl L^b a^&^l bj^Jli l ( Jj^^\ p$\*\*s\g' 

.Ig^dj &JI J i)\j&ry cN^lj c&j^aaJl jjPj ij^Ol OUjiji-1 oJL*.^b lg*d J^-j2 

< k gj? m \ vla?- *U*LU (^j^^ a-jI^A-I j^jUa?- cu^tJ UJaPj . jjijJ^ilj ^I^Jl Jjiil 
j^Lol j-pu ^fcj Xfy£ *bcuo^M jxc *^ ^jdl Olijljll aJlfe j^ &jlj* Ob>v£jl J£cj 

oJi^-lj jxJ^Lsijil ^aj .^jA-l <3*>UJl J^J^I jb^l i^J oLS ja j&j (tfW' ^^Jl 

Lr *£ V ^1 *L^Su ^IJ^Jl iL~L> ol&v jjljl ^ 

^j ^ ***** ^ cK °i -^j^ 1 c^ cr 1 ^ 

ol3j ilP JJL?- ^j 




jiUill^ 



Jj iJl^-l oJL?-j j^ cJaJb^u JlSLil IgJ US' .^j*aJl J*~o^ 4*U*| ^L^Jt **ku*J ^j 
juo^- J SjJ^dl L^JbJfiJl aJlfe jj .>U <jy^ j! fl J* /U^i c£^' (t^^l cJl&l cJbxk 
^y-^l OULJl *a l^k J*\ ^J^^l jLjaJI jj*ajj S^JJcdlyl^Jl JlSwib iUSl *b>dl 
jjOl&c ^ji-l J$*>UJl J JL?-jji ^Jlil (jc't^S'j^l (t-kw ^Sjj oJL&dl IgjbjSsj jj &L?j 

.ijjkjl o^iaJl l^^- £JLM o^J^CW d^-Vl J* ijljU j^l y^-l oJL?-j *L^I J I 
• p^oPj S^^- ijU-l JU?-j ^Vl JP Ojjkj b*>U-l o^JJcw frl^-Vl 01 JiP Lte IJLftj 

Lio^Jb *jj& ^dl L^bdfiJlj .iUJLl JL^w ^jJL^" jij&g (XJ y^"l fi^"J Ol^Jil j^a*? 
(jJ^rji (j^\ if&t*^ fl\ /»Jfl^ajijjj ljl£*a bjl^- Ljj^j dib: *.L?-I ^P ojLp /<* (VJ^J' 

) LjjiJ^U j^Swa 0,5 *j*p- JlgJ*^ 5^4' uy^Lj L^-iJj j-& V *L^-^M aJu* 0} 
jJ^J LgJ I ^ j I Ja js^aJ I i^^V" (t^jj • ( 8 6 ) 0& I ij* djj* tj* ^ I j <^j L^l Jfa}^-^ I 
SJ-I OLjISoI j* Ml J <jyuJ J$w^j LjijJWaj jSlc V Sj^ ^IjL^b j^j^M 4?-j Jlp 
ajij ^Jl ^^-Vl ^a iUil J i*jp?j^\ *\JJd\ iLJLJ L0L0I Jj^jj .Olk^l J J^ji' ^Jl 
K LijiS jt JjJU uy^j ^La -bb dJliij ( Planktons ) JjIj^I Ji« ^>^l J^^L} 
J^-l ja Uju SyLA« iil jp ojLp s-L^-Vl oJia j^ ^ Kj . { 87) ^j^Ol jjj^xil j^ &uo 
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*~& ja *L*"Vl a Jifc fcj&r jl ^Js> Jju Uf £~oJU£jl hu\j\ IgJlSLilj JbyiJl l^JLolJj 

J&J&I J4 J$VVl Olj*£p ^JULc Lgjt VI cU^I oJL^j d^Vl flJU* jl £>j 

l^jJ J<£^ y^-l *>&j Ja2i JU?- j$ju* oli ^ JlSLiVl oJufcj iiJb^l 

UJUai dlJi jP %^i t<88) JiaUaib dol^-l jw& JjJjbt* jjJlJl i>Loji j^tpl 
*L?-I L^Jb Jjjijjla^l Lf^j ^dl *L*"Vl aJia Lg^JL?t^J ^1 oLsVUl cu?u *jj 
U,^ &*~jj £jl*b *L?-I c^»J IgJl f^ji *J£-\ &\j^?r Jij& ci *k**HJ ^^ 

Lfrisaji ^1 ijU-l o Jl?-j ObjlSol a JigJ o Ji&dl oLjjJLjI ji U-g* .it ■ . b ll J 
p LmsjVI Jj &L^I *L^Vl ola oj -viJJi ^ Udj»l j*^& V £jlJUb Jjjijjkdl 
*ljA*aJl (Xantofil lk^ ) LaA dJUb: ^j^iil J*£^Lj &j2j^\oJjj&\bjj«4^\ 
^1 ^a ijU-l o JL?-j *L>-Vl oJubj .<*,*;* Jul j\Jup J> ji^Vl jjiJl ^^l^u ^1 

.(89) Jyta ^JJlfJ C**^£ iJJJv* CjIjj>j l^Jj JlwVl ^JJ O) J^buAJ jJla« 
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r,y£jAj Jjljj^M l^Ssixc ^Jl 4§jU-l j^jUa^l :Uj*j OUL-Jl 
aJu* jl Jp UJdli jlSo oU^dl aJu* jS*3 Ul .^>iSl J^sJl 
Oli^Uail 4^j JjSo jl j£c V l$£Lc ^Jl ,« fe a llj *L^-Vl 
oULJl oj .pj^>l lift jp ^>-^l v^j^Jl J d)$ Up 1$^ 

Ldjl dike ^j *^ *^j <jvP *^j JU LgJ C-w^J OLajL$" jP SjLp 
AlO^UoljjIjiil ib*jl J£a LAaJI j\ ^>jl\ Jl **■> ^1 OUwJl 

oU^Ull ja ^jj LhS' j-^Jj iijjdl i^JLp Jj-^Ij 8 jIj^M 

OLUaIIj OULJl IgSCkc ^Jl j^jUa^l 0^ l^I J* ojjf Jdl 

l^j a La) I ^jkuJ iUll *b*Jl *^>- J S^j^-jll oULJl Jl9 cL^i 
.ij&l j^jUll J Jb-I^Jl J^^j^^S ^j J 
jLJ Vl J^p ^la^j V ^JJl LiUJl I Ju* l^^j j* Jl cjil 
^jul <dUI <ugL Ur £J>*a oU JT jl dU ^ V«g) J^jJl 
4ii^- aji Jjl Jiw jjOj j^l j^p J^lj JUJl l^L^ j^i <ul^ 

jljiil J iSJLM aia -. Ufljj ^r Jij .£)^j jl IgJp l^^j Ja^ 
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i^r^Sol jTyil ObT j* 
(164 :ojiJl ) 
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jj ball *- * tX - 

c^L?-Vl Jjl?- S^Ssi jAfcts) O^i? 4j^k) ^a :4~yjj I Jdl jl jjksJl 4»^kj jj 
IgJjS' Jl &L2I c^U? &b Ja)I Jl cue V &~JL«i LfJjS' Jl?- jjb*3 i L^Sjj 
ilj* j^ OUJ SL>^I J I ^u^IsjJI o^a /tf^^Jj .jU^jIj — 14 <^l jp S^-A? *0& 
jl?- o^Ji aU! ^jLf> U jl^j^ cIp^VI IJla "jSJj cOliiUal! uij i^- 
aJ^jj JjSjI jbJ-^Jjli . J-?-jj_^4JjI Li j-o^L^?-VIj>pj *L^?-Vl 

j£? ^jjk^\hjsjj .Jbuj^bt^^kliJl j3li-ldLJj^jA4AiJJl jjjl^ll 
aj^a« ^Jj " ObjlSvJU <dJl Jjl?- " j^aij S^Ssij c*i~£j Lib 4-jLs Jj& J I IgJ 

. lf*.S?JU"&iUail" 
4teVl jl Jl4 ^lr b&^byl ja hjaii\ oJJt ^\yr j^^Jlj UJup jAAibj 
y-l oLulSol J aj^il Jjl^-I *-HWMaJli c^-Vl Jju Ijl?-Ij l*ji2i? ^LJaJI 

oSyrjfi ^jfi OljJJl cUii ^ Jliaj .4J-I jjP OLul^Jl J <U« lJu&u j^l 
OL?tjVl «-ly!-b jijl^l o^A j^c J I *Ja;uJj c&LaJL) 4-*>L%*?- jjjIj-o JJJj 
y-T s^jy Jdj ^-1 iUil J Sf^r^* L^ij oljjJl oJu* ji SM dgJp &b£l 

cb*A^-lj Olc^JVlj OLjjj\J| ^**^J^J 4j^»L>l ^lj* J^u ^^J tlJLJLaJj^l 

.£Jj&*u 4?-j^ Jl ^LoL^?- jjjbwj oUI <U Ja^oj J ,U*->j 
JjJL?«j ^b^laJl oift *&\ja JLi&d L*wjj L**> jls" Jjjb^l *-j^^asll IJ1& jl 

Jl S Jc au ^ a jj^ ^ibJl J^a3I J ibdl S^Jl^ Sjj^ij ^j^laSJl oJia O^i? 
d>JuM "jSJj c^tj^Vl SjUd^-l Jl IajjJl?- Jcx ^Jlj 4j^a3I oUrlj^l 
L0I " obs'jj jl^ja Jbol LJi J a Jl§ f<kj^ L^J J«rj ^t^Jl oJl» jjL ^Jiil 
OLulSJl jl?- 4^Up ^ubs' J JaJjil j^jbuj .jjjjb jJjUj 4i3jl "p Ijj^fl 
^1 0^ lisp I Jl jPJu dbi j^ VJuj cjbuj ^L^v^i <dJl Li ja 4aI^I 4J-I 

— : r^^ 
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■ Uikil Olru*dl 
4$UpU SJ j*J "Uk^Sf ^"AjjS' jjk^i lj Cj^JLp UJ ^1 Jl JLs^j i ^jjl JUl *Uo^l lift bj 
Oliljtel &jk« Sjj^Aj JjLj " 4j^JI ^*P^A«" a^iU cjU ^Jp ^j^"I ob&l J I ^j^- cL^w^A 
dbJu jSwoJ cVoUil ^j^l IgJ J^ l)I ^t^Jl *kuJ ^ ^1 £L*>Vl j^ Ju*U)l ^jj <U*& JttJJ^ 

.&^iadl jLu j4»^S\i Olyu 
4^kdl) ojd - Ui« ^^JIaJI jjkdl TtwaJ 4k*iVl oigJ 4-^Lll ^j^I 3jjk^ JbOl Ji?o jl ^^a J^j 
|jL^lj<U^ly Jiiij JJjjl^ >lc~?-<tj JJ- 1 J*S I jSJj cbbf jo^ililb^^dl liftj -j^ljjy? 

:^j ^LUp k^S" ^tjj^l *^ I Jl Col ^^j J^^ S^tfjf * J^J 

.Sj* JjV SLJ-lj^iJ^Li;5' jp ^^Jpjj^ij^L^jil JUU LLtibJad\ jj (1 

• *L?-Vl Jy <Ju£dJ iLvoj^ "jjkdJ 4m?L?- OUT" Jj^-j o^So ^£Ju ^^Jp U^ ^l ij^-j *Ji£ ( 2 

hjsj <L£Ju U j*i^> oJL^-lj 4*ii 4*^1 <JaJb£^?-j L) <jy Ol^t^ti.1 Ob^- 0*>\^Jl J | (3 

.jjkdl 

jSjj .4uojLUr,A Li $Jl?-j y?- j* OLD IgJUrL? M-l OLulSJlj SLM jl jjtol hjsj ^Uj 

J$wJl C~*- j^ 4Al^l 4J-I OLulSOl p Ijjl j^ <JU*>Ul Jj Jj» jl SJL?-lj Lr Ui- j£c (Ju^ 

vdbi 0**2 ol^t^w 4»l jl?-jj i liUli cM*i ojl?- ai J^uil IJu* jLs' lil j cc^-svulj 
*l£^Vl JL^cJ4^J^I^^^ L^L&dloJA J j^y- 1 V* j c^up^l^Vl^^kJl^k^ji JjLJl lift jl 

o^J? UM oJa jl 4j^kJl ^ja v^-^Jl jl o^i? ul^ ^y /vtfl U^l^diij j jiusilj Jj^l 

jjp jl ^jl^-jylj ^l dJbLa JjSo jl Jj^ 4^Ja3l Jjj^t jfc c*ij LaJi^j 4d^U2ll 4?vp i>r^l Jl 

j^y LgJ c^jiJi?- V-jjP blj^b' ^t^^l ^^ :j^l ^^ c^^ Uaij ji^-l S^Ssi j^aiy LgJl ^l L .^j^ 

. 4djydl yj*3l JL^I^AJl tOg* *a UU ^Luj clPi^l lift j iV- 4i?-jj^i? Jl 4?vcuJb o^l oli^Uail 
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ilj* cj' La^Uaj CjJfl^^Jl Jj^Jl J^ L^^j^ j^y&cJls" ^Jl ",^ULls)l Jdjs)l"4j^k5 jyG c*i JIjj U 

J oljJj-l jjilSo J> aUspVl lift ^ Jl j^LJl j^u Jjj^i cJlr Vj^' OVU-I j4*J DbAj 
j^y ^^ cJl^ 4-j»jA5l oLIp^I oJU* OlJVj .OjJ-l *alj^ J jl^l yl£>j aUJaJl 0*>Uai 

. Sjsiil diij J j^LJl i lisp I 

s^&jl cJlf "p Ijjvl j^h^lsT jjjjI^ l^i^- cAil ^j| Sj^fljl jj .^Jsl Jp Ja^j ^JjIj 4jlijjj 

j^ Jsid ol^uo j***?- Jju ^LJbOl Oljjlasil c*sJl j&j c4*?-jjP ^lj^ j^ Lia IgJl UjjsxJl jP S^jLjI 
j*j^J ^JjiJl *L>-Vl lip Lftlj^-I ^dl Ob*j^l Jj^k jP dliij caJ i\*r U ^-^ a AP olsSol <JiJIj 
J I *Jas*J 4J-I j^P iljil jb J^l&l «.Lp^VI ti^I JJaS" r^Jb L.S" 4jL?oI *ubj j>^Lj ^yi^JLij cjjs-*>U 

jSjj cjjs^iU IgJl [^fiy j&\ 4~Jbdl &a Vl JL^ 4Ljfc Jd Jj*til& jjkdl hjej jP J^ailJdl Lfej 
lift J>jj^i?4iL?6S^I JlsJbj c4Ji-l ^iS'J ^ Ja^asj ^JJl Jii^jJl c^Jil j-«jJljsP oj j k 7 < *Jbdl 

J SLi-l Ltf I r,y£y* JjLj j^ Jjl jjj Uj I j JL^»5o I s^L?-Vl JIp J ^j^il ^^Uas^-Vl jls' Jla5 
^Jas^J 4J-I jjp iljll jl oUiV jjjJ^Ol Jjiil oLJi*>0 J Sjujip IjL?sjI igy?\j tjjj^Ol Jjiil 
^3li SjljX Jjj^ jl Jl ^k^lj ^Jjiil Ui^flJb O^U 4jib»ol jSJj c^^Uail Jj^k jP l*p* *\y *\*j\ 

*-^jibxj| Ij^rlj jttjLjjl ^vLi ^ JJl <u^ ^^1 J ljj^s-*olj cjjksil SLp^ j^ *Li*Jl ^U j*iL ij 
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J &u^£ oljUil ola a^jj c****^l <^^ J c£J^ js*>Uii J £~*« oljlp ol3 ilj^ *yr j jAtfil 

^-~gj J J^^ l<^ 4*w**^ j^U?-Vl j^y JIp \*&H c)I c- UouJj c^UaJb l&^rj Jb-lj jl£a 

. OLjjj-jJI 

aljil JV ^l^JLti cJi U jlp^ jSJj caUVI Jl 4<^ Sjk?- olj^Jl dUL> J k/*xJl ola C/J&j 
cJ> Liiiil IJU&j cj^t-^il jtf^UI J llyrj* cJlr j&\ iljll 4JLa?- Lie j& i k/*sJl J 4*Jl^u*dl 

(92) .4A^*>0l Ol>uJl J JL^blU 

IgJjtu &y*-l olaj Ljij£j&\ jj&\ Jljk Jj~jjjIJi)I IaI^I ^Jl Oj^I J5" Liiib O^Uj 
k~*}Qj*zJ JUU ja+p ^j^p^ycyu^ jLo ^ (Jl*J! Jl^aII <j 4*?-^J j*i- 1 *-Lo*£jl ^J^-^Ua^Vl I^U ^j^pr 
: Jj U Jliil J*brj c^jjIJiil 4?/jxJl Ob " ^fij^Y' 2S4 d\*Jufi Jfi 199 8 

<S,) V 5U-I 

SLJ-I J^*^ Jj***Jl p j^^il I JUb J I Olfcbll oJia J J^jjsjjjkdl k^kJ U?- ^JiJl ,<«*£>Jl ^* r wJl 

.Lap AdJwaj V j£^ 4kj^Jl 4J-I Otul^Jb ^ c^UJj Ji&w 

.iUJl J Sjjkdl J^Ull j*S"l J V"J*£ ^>° Ah>^ SJb-lj <LL?- »bl jxc 
Oli^Uall ^ ib^iVU Lg^j^ j£? V 4J I 4^-jJL3 clJL?- Sj^S' v- 4i?- jjj£d 4«j*>Ul i?jjJJl jl 

.^i l^i I j^j I ^JIp *>lj?6s*^ Jju 1 /lo 950 ^ ^-u* I jAo?- 4^ j*wo?- <u Ja^oj^d Oyj^j ijij^ 
Ujj^iJ j£c V oUjJUJLJ^IaISo JlwU?-I SIjJ jLJH oUjJUil Jai?o ^Jiil DNA Jl jj 
4i« j*u>> 4jL?&A^ ^JlP JlL^ Ka cJJb^ 4^ ^wJ ^Js- U^j 4;sSv« Ujj^aj J Lie OUjLdl oJ^ic<ti 

Vl <GjSi jSCc V DNAJ ^lal JajjJJl ol^j^kflJl oJui J^tj^^y-i^-lj^jl UitlUbAj 
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' 5) -"J^JJ^ J-^ "<Jjy*l ^-Jj\^ 

U&JJ& ** jla*jI j^ip oUj£« diJbtf jdl RNA DNA j &j>jI j^j^J-Ij oLjj^jI jl 

c>l Jj^ UaJl?-I -.by I j£c *>la cUU ^jby 4$^La« U^jujSo JU^Ij l<l*J6 jl&lj <u«ij cJ^Jl J 

oLJ-l jj^i? &l«Uol ^&j 4?vwJ jl Jj*^)I jl l^k-Ao jLJVl JjSsj dJbJlS'j cl^-j^^Vl JjSo 

oJift c4< u JflJJ Jjjl?- J^-*-} SL^-I Jj^H LS-^ &' ^^-^ %p*z~*# ^Uall Jj^Iaj SLJ-I jj^i? jl$" jl 

*lp^Vl iJ^i^jjkdl OUT" J^jjJucJlr jjjj I ^ 4j^kj <JuJ J L*u cJlS" ^1 4J&I 4**aiJl 
*Uol c^-w^j .^jJ-ljjjkdl 4Jbli Jlp 43ljs?-l aJudj LJp <U?v^ *Jl*J JbOl Ui Jjl^o ^1 JC«Sj i 
lift bi J^ cfrlP^Vl ligJ £3t±u»>l 4**aI JspIj "^JaJl oUtaVl"k**u OJi?-jjkdl Jl9 jjjjI^ 
. "^tjJaJl oUcsiVl J#^k jP p IjjVI \*p\" oU*>l ^JUl cJb&l ^*>l jfir^&i a\J ja aU^aVl 
jjj^lail ol£ 4a^j Sy^Jaj ^Jl 4J-I OLjISjI *Uj IJua Jl Jus^j ^yuJaJl ol«j Vl a^aa jl 

4jS?l oJa jSJj .jJI*J| JJwj** *bjSI Jjbl J* U3^« £>ki)l J**t li^Aj cSLJ-l JUd ^ *ULJl ^^j 

ic " p Ijj v 1 L0I " ^b^ j-<^ <u o^r^j ^^ J^i jis" ***& jtjj 1 ^ ^ j cji^ ^j^jr "^^9*^1 

(96) . VjltoJ t^^ 1 ? l^ ^ c^^ 1 oL«j VI Old 4j1^jI OljjJu^Jaj 1 lilfa" :Jj 

jp jijjli V^lj V ^k*ttV^ ^Ijj^I ^^ OJl^uo cJl^ cJa^ :<u»ij _ jJsj ^JJl Jlj^Jlj 
Jcl* { j^j ^1 ilp UjUV j ciJjUV J> oj^ap oVl?-j j^ o^wo j^jl^il jl bb*J Jlj^Jl lift 
c4i?-*Ail JL^-Vl jl L^jjjj ^Ljw oljjJu ^^^Si *L?-V! jl ^J^t jtr oI^uj j-tjj^ J^ ^L«j 
Olilj^Jl o^4SIp^I c-~*?-j cSJuJl?- p IjjIjj^]? Jl osi Lr J^^-oljj^l olft c^s'IjjLJs'j 
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^ ^Jl*j oils' ^dl LjJJl j* A^li l^JU^I cjM-I jl ^>l J^ "& IjjVI l^I"^!^ J^Llo £k«l 
ifi^l ^1 ti\jjl\ uy Iji at VI - (97) >Vlj OvJ-l jy *UI Jl Jj>Jl Jl S>^io cJl^j ijlll ob3l&l 
JL&jU ibliil SjjkwuVl 4j1^j Jl ^1 jij^j6\ J^&l J OLi-l Jp Js> \Jc ^Jdl jjkdlj Jjuw 
j^jyljjl SJSli Olij^4jT" c yukJl ol^yVl 4jT"cJlk li^Aj c^-T Jl J~r j^ 4^^0,1 Oli^aJl 

.CUjJli-l Jbdl^laJ ^rj 

Jji3l OLu>*>U J U^j^a?- Laj^?-lj ^1 4j^XAJ| 0%^dl aUl ^^J^!" As^? 6 ^ Jjs^JjI^I ^ 
c"&jJ^-I ^LjjjIjjI'^ <J$j£ l* *\ "cujJ^-I jj&dl 4j^kj'^ Iaj^woI Sjujl?- 4j^laj IjSLoj ^jJ^Ol 
Jj,<a^ta LaUdl IJAj c^yu-kil cjL?6^VI ^L?- jl ^j^j jyti ti j?A UU- 1)La 4^1aJl o JU* ^*~^J 
oljikil olaj c^jJUai! Li[*jy\ olru*dl dUj OjJii- L^i ^^aSo 4~u?- jl ^Jljj Ol^ik Jj^2?- 
. oL?dJ ^Ij^Jl ± Lu^Vl J Ik?- &*~j jl OlpUJj^J j^ydl c r ~~j Ul O Jl£ 
4»^laJl qJa^Jjj c&J^-l 4~JjjlJl)l ^il cJUL?-Vl ^JJjjkdl jP^IJuCJljUk^liJl oifcj 
JLiJljijiVlj^lrs^rJ^I SJiijdlj ^L^Vl ^JUS^j^jili^^-^i-ls^.S'ljylj *UaPVljl 
cOLi-l ^-~gj JOljjJu OjJL?- jl £j!jj Oljik OjJL?-jyb Vl J$w^jl^Jaj i*Jl ... -. Li-lj 

.aUVl j^ *ji J S^jli oli jSo ij 

Ul Jj^t jl <U UjV JLtell a*JH J ^Ij*£p jj^ju ^1 J I U^j^a?- cjjkdl OlA?-l J Ijj^ ^**J^J jl jxc 
Ji <^^Ji d\j^^\ JU^-Vli clA>tjk> Jl ^^Jj V JiJl 4^Li J ^Ij^PjjJu^I y&j cJ)fljS>j\ IjUtf 

."S^lU jjj^ jjp Tt-^aj jl jl lgjjj**aJl <jU-J 
.^-1 jjlSCJb LiJr\ ^LJl jui Jl ^^Jj 4JIjj S^ik ij^-j ajJl Jl c*jj 1 4j V 'SW J-^a^ U ,JAJ 
L^*> cJl*?- ^dl Oljikil oJia J I rt^a^t IJ^Caj c^JL^U-l oljikll **»?: jjj> c*zj\ ^uJbOl JialjJJlj 
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j£c Vj (jlfcj^Jl j^c hLpy\ jA jLJVl ^wJh SUtfU-l 4Jlj^)l SjikJb J lis J^ailj ) O^^H 
.AxJl O Ji£ i frL^-Vl g JJ jjkdl 4*L£ jl ^1 i'jjkdl"^ ^Ju a^ju Ji?-jj J I j£c V JbJbj c<u»ij 

c^L?-Vl j^ Ub£l p IjjVI o^i? £L*^)I oi^jj cj^jil jjyf y-T pjj Jl J>*a J I j£»il j-* ^-1 

^^o *UoVl lift Jl bb^lj .(jijuJl ^y Jy.y\\ ob Jycuol ^>Jl Jj^Jl lift bji^L^kdl ^^w^J 

. c-L?-Vl J ^>Jl Jj^Jl Jj*a?- Sj^vi Jljk ( 4JL&J I ) ^^oj OliL?- ij^-j 

4»|JJ| JlgiV ^UmjVIj U&-\jjl\ JA AgJyJj* d\j!Ufi U£ OLjI^ ij^-j ^^tJ :J&I L^^P 

oli*2 oli obis" f^rj jfijtik jl ccJa^ljj Jl ^tjJdb cJjij till J j£*>*j ^jU olijJUi cJls" 
OlijI^I olft JjSOj cjjJ? jl cJj£ *j uft^-ljj cJlS" h\XS\ J Igj V ^cJft?-ljj3lj jjJail j-a Agj&J> 
jikij cU oj^tj j I SU-U &La* jl ^Ji^ jj^ai oli jj& jl Ju*>\i dji oj& J c^U- JLd i^LniVl 

."4JI&VII Jl£jiVl"^l 4JLaj^I ob3l&l oJu» J*jj&\ SLp^ 
^IjlpU oj^j IgJl Ju*A£ c^jjbl c-J^-l J*A*i ojjIp j£''L~J\ JlSwVl"oJu* jl LA/al ^Jj 

jyuj c4AJ^Xil Ol^t^t^il j-d-s^ lyl 13 j^ J I X>y jlS'j cOljUlb Lj <ju*Aibj*\ij Sj^S' p IjjIj Sj^S' 
JLS 4^?&aJI 4J-I OLulSjl oOA JjSo Jl Ju *^i ^^ C*;**2 131" i^ub^ J iij^-l oJA jP Jttjj'- 5 

<99) ."ob>l 

jijjb JuT v 
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Js> J^Uajj-jJl ^La^Vl^Solj dLjjOjAj &jjjlJJl S}Lp JlH liLJi4-l oJLg-j Jj>vpI Jlij 
t£f~ji Js> cJl^l ^Ij^o ciUls' v- Obis' Jp Uj*a^ ^ 4*M^ Ld^w^ bj" :*^li ol^wdl 
yl^l JlPjj^Ol Jj^ Uj^ ts$?-lj &U-I oifcj c&*£o&l O l^t?tsJU Lwa?t^ JLi^ jjL^Vl *l p Ijj^I 
3j^-j ^1 Jj^ Sl^^l5'^Vljj^lJc r ^Ol^t?6^l jl ^1 ' (1 ° 0) "L>ojJl> Sjjkdl Oliji^l dUbd 
4J-I OtulSol oOAjjS' j£Jn*> IJlaj cjttjjl^ 4Jl c^Ai U j^pUJ? IJlaj cb^laj 4JI&VI JlSw*AJ 
oJia a clijJU^ 0j& jl ja (jy^ *^r ^ Oj^t 0' 0j^ Sb*$ <V" {fi£ jj^^J •***■>* ' jj-^I 0*^ ^ji£ 

OJL?-j Ul *L?-Vli c*L?-Vl i^?-jj><^Ad JbOl LJi J jlijL) jIjj^jjI jUjgjiojjkdlj jl^-lbi" 
j I p IjjI jP Lftjjkj &*~j ^0^ l^l ^ '^^r J& (I jl ojj-^ J^S"' J& ^^J\ te?j Js> 3b>fc3 
jl?-V SjS j^ ju*>1$ jjjSn^jIj jSwJl iUls' Sjj^ajj ob>&i o^i? ji oils" jIj c^j?-jJl J LflsiL*) ^Iji?-I 

(101) ."U-l OtSl&l oJia J> ^1*jI Ujj ^ J^j Ja^ Ja^j IgJ 
cjjjSoj jSw j-^?-l JL^j j^jVl 4?-j JIp Sb*$ o^i? ai 4J-I oLulSol jl o*£ ol^&^dli 

. jjjj I ^ Ji&yu J if Uf j jkd I j*Jj JjJi-l jAp Ijj^I J^l jl :^l 

^JuaJl lla Jj cjLJVl J^l dJlJj^jAjjkdl 4»^kj j^^ jiULlJk-j^kll Ol£j*2jll *-al j^bj 
cj^?v*Jl jtf^Ul J oJiU- ^jiJb 4^Ji 4*?- Obl^ ^>° Ijjla^ Li> jU-l jLJ^I jU 4~jjjlJdl ^-^ 
oj^l J*A^- 4JL&JVI JlSwVl j^y ij^-j hjad\ ^Xij c&uo 0u%« 5-4 Ji OlJu jjkdl ojsij 

Australopithecus j^jSLij^ljwjl- 1 

Homo habiliSj^LlAj^jA-2 

Homo erectusj*ij^ojlj^jA-3 

Homo sapiens j*wwjL>j^ja-4 

- JS" Lftlj^l ^dl ObxjVl cu^jI JlS a c4flJb^l ^j^A3l p IjjI j^ j^jiL^o pjj ^>^ C-^*J Oliji^l oJia 

lilko 4J 45*>lP Vj ^Jjiil JA jfij&J* p jj ^jvo j*J ^-l j3l^Jl lift cJl o>^"^ *J J* 7Hj£d\ 

(102) .JLJ>U 
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4*0 1£- 1 Olj«6Sil **0# Oj~-tJjl^l C. ^»^ ,j cOjJhl Sjb JA \jjisjj\^\ ,J-I jjlxil 7**+p\ "jAjA" 

cJlJ-l ^jj^Jl JjJJM lift J> ^j ^ Iji^Uj p&ijzj h^fi Js> JJJ^r i^jiill & \y % 2\ oifj 
J 4JIJ-I oift j .4Ab£l p IjJVl oift <jy c£jjk:> Ja^lj ^1 f^rj jVl Jl c^sj i 4jV ^L>- :Jj£j 
SJcull 4JULJI jl" :*^lijjU c~Jjl jAa jjjJ^Ol J^&l Jjjkdl 4»^k) olso Ji^-I Igj JjjnpI jj^Adl 

."S^jiia Lj OliJU-l 4*]aJLo j*j*jL)j^a Jl 

j^jA (jaij^wJjJIjw a I ) imJjifir) Sji j«a Jj&J lg£?&*0 ^^l Oj^J'J*^' ^J^?t 4JLJL0 UbAa 

^1 oliLi^s'Vl j&j c<tL ^ib \j&r Jju *^«a5I jl ^1 j^Lo j^ja _ j^j^jl j*j* - j*JLjIa 

jS'Ul J laA?-a Ji (J^J^ijl J*J* J J^JW^ftj^jA J V^J^I ^ 1 C~il Olj^t^t^ll «.LJp lftA?-a 

^j^- c*Jdl£ ii j^ij^jjI j^jA j^ p \jj\ 2y& jA £lJi j^ JiajVIj . L^jjj 4~*jJl Sj^Ail ^Ja 4Ab£ 

jLJ^I ) j^jujLoj^^A a j^JuJbjJJU j^wjLoj^jA *^ ^^-?" /Ij Ly-T C^JL?- a a L>-i-% t J 4JljJL?- OIj^ 

(105) .(Jl^l 

^dl 4j^£aJ| iLaail oiA aUI j c^-SO IJlst UaJl?-I Oj-S' 4^*-*2 aJlp cclJI OliLio.S'Vl Ju*j 
olj^t^ll JIp J (tf^La^Vl JdjS" ^ jAyUo jAj IgjUo Jb-I JjJLi jjkJl J jijjl^ 4*^& l$s^la 

: Jb U ^jlijLa 4*«l?- J 
L0I Sy>tJJ /H 2 ^ l^ <^I H-^ V*^! Zj£-\ Jc^U- Jl§ jLJ VU ^Jj p IjjI 4ji*>lJi cuj Is' lil" 
lg*£*j Jvj 4Jjl£« Ay\ JLP dAJi J4 ^^l J c^-SU IJl?- J^j Lg^J ja JL?-I V <Gl n^l^ll V jLjJM 

(106) ."Ifw UJ 4»jjk> 4d^U 4jI Jl LgJ*^ j^ J^j^l ^ ^ j^vj 

4U?lj^« 4uo 1 oJd v-Jjii-l $j& d\j?&&* At <GL?ol ^LkjjsJl jUj^-lj jjjj-^ ^^)^JL5 1 ^yj-l Ada 
jjj ^Ua^ 4JUL1 4jI Syr* aJ^- Jj J-^>> ^j tCj\y^ai\ JLp J ^L^-[f ^jJ#S\ QjZ'y ^ d\ ^^ 
.jjSCaJI j^jjI^ ^jS" j-» *^^l ^ &*~Jl flifj Jjj^Ij jLJ Vl ^j Sj^Ij ^JJl oLul^Jl 
jj^V ^l>° <U^*2a L^j t^Jvu jA\ ^LJbOl p jjiib j^L?- Jj^- cJdJb a(3 ^^-1 4^- j^ <U^Ja 
^A 4jOU 4Jil Jl JL^uJ ^1 a ^LjbOl p jji3l J^J OU^-lj JaJl?- ^-^?-a cJbOl jliaJ JP ^Tj^ 

r,jj JfU. JjjJt-l 4db- J^l -UyHj 4^U^?-Vl ajLoli frL^-Vl Jp U^Jjj ^Uj^lj ^L^Sol ajIp 
c^Lo^LJl 4*iU-Ij ijblji-l J^L> JIp JjJii-l j^ «ji-l lift J a^jj cJ*Jl jUai jp ^rj^-l ^y^l 
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«^il jl ^L*wJb L^j^a?- jXi?j jjL?- s-^-Jj J5" j I J^- cOl^w&slI ^k^iljj jLJVl ?vtjb J^Ls^l ^^-j 
."Jl?-lj J I JkjLidl j I S^Uidl OL^ji3l Lib jl^k^ii <Gl ^- cjjia^l <b^j j*jil 
J^V4*£kdlj>PO*>kijU)U j^UI j^u JJ j^^pIUUI J# jLJVljjkd^AAill 4*aa)I jj :jil 

. &L&& I O Ij^s^x^l I j^y 

j^aSLu ^£^j c^LJbOl JialjJJlj AteVl jw L^adLj ^^°j cjjksJb 4^li-l &^IiJl L^/euJ JjaS 
OUT&lSj ^j^kdl jybJl aIjIjuI ^Li^ La* I L^ycuolj c^LJaJI Jl^I^aJI ** oLJ-l Usb jbcdl Ia^£ 

jTj* j^j*^ &' tf > A ^ c*P^I ^Ilj ^tjbdl jrs> (£j?-\ &kjti c*£tf I US' ^jpj J I OjVj cj£*Jlj 
^4^ DL&j c^Uil OlJi?-Vl 4^rlj Jk^liJl oiA *l& ^ L~_?t_£ IjIj^I^La j-£-Jj .Jj-^Jl 

. s.U!a)! j aJIa)I ^JLp ay** <Gb ^iiJJ JLdJ ^1 (t-^jtj <uajj (J /^^U^t 
OlgJM oJiftj c^^Ail ^ildU^JL^jS'L^ljL^ujIj <b^liJl oJ^J OtjJt-l j^y ^uJ J j-oio ^r^ ' J 
jy>- LyjjIjLJl Jjuj ^A ^Lpj\ ^Ll^aJb iLas* ^ Lj t&olil ^LojJdl j* *^b <Gb IajjS^jj^j 

. c*?&Jl ^ alii Ia^So gtjj^ L^J <^& h^ji 
cOLi-l Jls- J Ju?-UI^J)I <jojJ ^jLiojj Jjij US' c<&l^Jl 4iiJ-b oLjJt-l oJia jjj^bL^-lj 
:^^U aJp J^-j <l^J Jju a jjk^l 4j^laj j^ <jwj*£Jl ^^ilJil ^j^j c^jlijb^ 4*«L?- <j A-o^t ^*^U 
4»^U olj^^ij j^-jj LJU?sj ^JJl ^a jU^I I^Aj cLaU Lfj (JL^ 9 «-b^b j*pt c^t^Lib j^jj j^" 
Ob>tjVl jSO ^jJ^^Jl L^-^ c-^ojA iilib JfUail ULcJj c4j^Uj JUll JlpIjS j^Jj 4jjJ JJl^ljkb 
jSCc ^ li^tl h^p^fi hl\L\ JjSOj cUllP J A?->> J&\ ti^ j»\Ja)S 4»^U Olj>Jj ^b>oV hj\Jr\ 

(108) /'OljL^Vl 4^-Ij Jl^ jl &$5>?l OljwAdJ jtwJ jl IjuI 

LiJ i i Lkjljj ^kjlj^ L^jr ^j^t *tHjj\^\ ^ (•— ^» ^^ ^^^ <£^ j^w oUiSJl oJla jl 
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jj^Jlj Oliljjilj *U*»Vljjj s IaJlS , '4dk£l p IjJVl j^<ju*Ail <!>!<£ I cV"l ^'jil fj^j <*!-?*> ^ M" ' 

.jjpIj^Ij ap^ilj j^d I Jails' S alii 
jp j^ilJu I^JljU <j£ujj|Jdl jl Vl c J^Jlj Jl^oI opIjS ** UU j^jUsj ^U^-Vl lift jl *SI^)lj 

."vilJb-Vl %rlj jl^A&jl 4*f)Vl Oljw&dJ £t*~J J I I JUt j£c V " ^iljU&V 4«JL?- *^j!jT 

kkLJl ttJ&-\ (jji j I <U JuV 4joU js> J& ^rj j-» frL^-Vl J^l V^ j! J^ jL^Jl "JT j 
Jpl^ Li j* C-il£- :^l '4J Jt?- V LflPjAJfcUw VojSjybOJi^-j jJaJ-I OLulSjl 4$^ jl cj^wJlr 
. Jj£i jS" :4J Jlij **UJl j^^ jS'jJbJ-^Jul^iJL^I ^l^bljA Jlli-I IJLAj clgJ 
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